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THE    VALUE    OF    C^COSTOMY    IN    THE    TREATMENT    OF 
MALIGNANT    DISEASE    OF    THE    COLON.* 

Hv    SiK    II AHOLD    STILES,    Kdi.mu  lUJii. 

Malignant  disease  of  tlie  colon  is  one  whieli  all  of  iis  encounter  as  j)art  of  the  routine  of 
our  <>eneral  surjiical  work.  In  spite  of  the  fact  that  the  subject  has  been  nuich  discussed, 
it  seems  to  me  that  sur<jeons  are  by  no  means  unanimous  as  to  the  best  method  of  deaiinj; 
with  it.  In  proof  of  this  I  need  only  mention  the  recent  paper  in  the  Annals  of  Surgery 
for  February,  1920,  by  Mr.  Dowd,  of  New  York,  who  is  a  strong  advocate  of  the  Mikulicz 
oi)eration  ;  and  to  a  paper  in  the  Journal  of  the  American  Medical  Association  for  July 
.•U,  1920,  by  Air.  Bevan,  of  Chicago,  who,  like  myself,  is  ecjually  convinced  of  the  value 
of  cajcostomy. 

Although  the  disease  runs  a  chronic  course,  and  the  sign-posts  which  point  to  it> 
j)resence  are  generally  obvious  enough,  it  is  surjjrising,  as  well  as  somewhat  deplorable,  t(» 
find  that  so  nuinv  cases  do  not  reach  the  surgeon  until  the  symjjtoms  have  culminated  in 
com|)lete  obstruction.  The  symptoms  ought  to  be  sufliciently  appreciated  by  the  medical 
attendant  to  rouse  his  suspicion  at  any  rate,  and  all  he  has  to  do  is  to  call  in  the  aid  of  a 
good  radiographer  who  can  not  only  settle  the  diagnosis  but,  what  is  equally  important 
from  the  surgeon's  point  of  \iew,  can  also  demonstrate  the  position  of  the  timiour.  And 
here  I  would  like  to  emphasize  the  im])ortance  of  giving  a  bismuth  enema  as  well  as  a 
bismuth  meal  ;  indeed,  of  the  two,  I  am  inclined  to  think  the  latter  often  gives  us  the 
more  information. 

From  the  surgical  point  of  view  we  have  to  consider,  first,  the  treatment  when  the 
disease  has  been  diagnosed  before  com])lete  obstruction  has  set  in,  and,  secondly,  the 
treatment  when  this  com])lication  has  arisen.  In  order  the  better  to  develop  my  thesis, 
let  me  deal  with  the  latter  first. 

Most  of  us  are  old  enough  to  remember  the  day  when  it  was  the  custom  to  o])en  tiie 
abdomen  and,  having  searched  for  and  found  the  obstruction,  to  proceed  at  once  to 
remove  it  and  to  re-establish  the  continuity  of  the  canal.  It  is  unnecessary  to  dwell 
upon  the  tragic  results  which  followed  such  a  procedure  ;  we  are  all  only  too  painfully 
conscious  of  them  and  would  gladly  blot  them  from  our  memories.  ^Ve  are  now  all  agreed 
tiiat  the  right  thing  to  do  is  to  be  contented  with  relieving  the  obstruction  in  the  first 
instance,  and,  when  {)ossible,  to  remove  the  disease  at  a  subsecpient  operation.  Suppose 
tiiat  our  patient  with  complete  obstruction  is  enfeebled  from  age,  or  is  in  other  respects  a 
bad  subject  for  operation,  I  think  we  are  ecjually  agreed  that  it  is  our  duty  to  relieve  the 
obstruction  in  the  simplest  jjossible  way  and  with  a  minimum  of  risk  to  the  j)atient. 

The  history,  along  with  the  absence  of  a  tumour  in  the  rectum,  enables  us  to  say 
almost  with  certainty  that  the  obstruction  is  situated  somewhere  in  the  large  intestine 
above  that  organ  ;  in  which  case  all  that  is  necessary  is  to  make  a  small  incision  in  the 
right  iliac  region,  to  bring  out  a  small  diverticulum  of  the  cjecum,  and  t<t  suture  its  base 
verj^  carefully  to  the  jK'ritoneum  and  the  deeper  muscles.  If  the  relief  of  the  obstruction 
has  become  urgent,  the  bowel  may  be  drained  forthwith  by  the  intriKluctiun  of  a  small 
Paul's  tube.  I  say  a  small  tube  advisedly,  because  the  contents  of  the  ca?cum  are  more 
or  less  fluid,  and  will  therefore  drain  through  a  small  tube  ;    moreover,  by  using  a  small 
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one  the  resulting  fistula  will  generally  close  spontaneously  after  the  obstruction  has  been 
removed.     If  necessary,  the  operation  can  easily  be  done  under  local  anaesthesia. 

In  doing  this  simple  operation,  experience  has  tavight  me  that  on  no  account  should 
the  whole  caecum  be  pulled  out  of  the  wound.  If  this  is  done  there  is  a  grave  risk  that 
as  soon  as  the  bowel  is  deprived  of  the  supjiort  of  the  abdominal  wall  it  will  at  once  become 
so  distended  and  ballooned  that  its  peritoneum  is  almost  certain  to  split,  and  there  is  even 
a  danger  of  rupture  of  all  the  coats. 

The  next  point  we  have  to  consider  is  whether,  in  the  presence  of  comjjlete  obstruc- 
tion, the  hand  should  be  introduced  into  the  abdomen  in  search  of  the  exact  situation  of 
the  tumour  before  proceeding  to  do  the  caecostomy.  In  my  opinion  this  is  unnecessary, 
as  the  site  of  obstruction  can  be  ascertained  by  radiography  after  the  patient  has  been 
tided  over  the  obstruction.  If,  however,  the  obstruction  be  of  the  subacute  variety,  and 
the  patient's  general  condition  is  otherwise  satisfactory,  the  surgeon  may  feel  justified 
in  introducing  his  hand  into  the  abdomen  before  proceeding  with  the  caecostomy.  In 
the  event  of  his  deciding  to  do  so,  he  may  either  enlarge  the  iliac  wound  sufiiciently  for 
the  purpose,  or  may  make  a  separate  medial  (or  paramedial)  incision.  On  the  whole  I 
am  in  favour  of  the  latter  :  firstly,  because  it  gives  better  access  to  the  whole  abdomen  ; 
and  secondly,  because  the  wound  can  easily  be  protected  from  contamination  from  the 
caecostomy  opening,  whereas  we  have  no  certain  means  of  preventing  infection  of  tiie 
wound  in  the  iliac  region. 

It  is  wonderful  how  rapidly  the  patient  recovers  from  the  effects  of  the  obstruction 
after  the  caecum  has  been  o])ened  ;  by  getting  rid  of  the  stasis  in  the  small  bowel  the 
])atient"s  general  health  improves  so  mucli  that  the  major  operation  may  be  done  ten  days 
or  so  after  the  Ciccostomy. 

It  is  unnecessary  for  me  to  enter  into  any  details  regarding  the  enterectomy,  but 
what  I  would  like  to  emphasize  is  how  much  I  have  been  impressed  by  the  smooth  and 
imeventful  convalescence  which  even  old  people  have  made  who  have  undergone  a 
secondary  enterectomy  after  a  primary  caecostomy  for  complete  obstruction  ;  indeed, 
in  many  cases,  on  account  of  the  absence  of  all  flatulence,  they  have  comj)lained  less  than 
patients  often  do  who  have  undergone  a  simple  ai)pendectomy  during  a  cjuiescent  period. 
The  caecostomy  opening  has  acted  as  a  safeguard  against  gas-pressure. 

But  this  is  by  no  means  the  only  advantage  of  the  preliminary  cjccostomy.  By 
preventing  distention  from  flatulence,  it  not  only  prevents  j^ain  and  discomfort,  it  also 
gives  rest  to  the  bowel  ;  it  takes  the  strain  off  the  intestinal  sutures,  and  almost  eliminates 
the  risk  of  a  localized  abscess  and  faecal  fistula  developing  about  a  week  or  ten  days  after 
operation,  a  complication  due  to  a  slight  leakage  or  necrosis  at  the  suture  line. 

Now  let  us  consider  the  methods  which  may  be  adopted  in  the  absence  of  obstruction. 

In  the  simple  cases,  the  surgeon  may  decide  to  complete  the  operation  in  one  stage 
by  resecting  a  portion  of  the  bowel  and  restoring  continuity  either  by  an  end-to-end  or 
a  lateral  anastomosis.  The  only  complication  which  is  likely  to  interrupt  the  patient's 
convalescence  seriously  is  the  one  I  have  just  referred  to.  It  is  with  the  object  of  avoid- 
ing this  complication  that  most  surgeons,  I  think,  prefer  to  do  a  lateral  anastomosis  rather 
than  a  direct  end-to-end  union.  Now  experience  has  shown  that  this  complication  almost 
never  happens  after  resection  of  the  proximal  third  of  the  large  bowel,  the  explanation 
no  doubt  being  that  the  contents  of  this  part  of  the  intestine  are  more  or  less  fluid  and 
therefore  readily  pass  through  the  seat  of  anastomosis.  In  the  more  distal  portion  of 
the  large  bowel,  on  the  other  hand,  the  faeces  are  more  solid,  and  when  the  lumen  has 
been  markedly  strictured  by  the  tumour  it  often  happens  that  the  castor  oil  which  has 
been  given  preparatory  to  the  operation  has  failed  to  empty  the  bowel,  and  that  too  much 
strain  is  put  on  the  sutured  bowel,  partly  by  the  solid  faeces  and,  perhaps  to  a  still  greater 
extent,  by  the  distention  caused  by  the  accumulated  flatus. 

It  is  to  get  over  this  difficulty  that  luany  surgeons,  even  in  the  absence  of  obstruc- 
tion, prefer  to  employ  the  two-stage  operation  which  is  associated  with  the  names  of  Paul 
and  Mikulicz.  Although  this  may  be  a  safer  method,  it  is  certainly  a  more  trying  ordeal 
for  the  patient.     Moreover,  the  closure  of  the  bowel  after  the  spur  has  been  got  rid  of  is 
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not  alwiiys  such  a  siinple  iiuillcr  as  it  souiids,  and  not  inircciui-ntly  a  second  operation  is 
called  for  before  it  is  finally  effected.  Tiie  result  is  that  many  weeks  may  elapse  before 
tlic  |)aticnt  is  out  of  the  surjjeon's  hands. 

In  dcalinjf  with  nmlijinant  disease  between  the  hepatic  flexure  an<l  the  pelvirectal 
junction,  the  (picstion  we  have  to  consider,  therefore,  is  whether  it  is  i)<)ssible  to  find  a 
coniproniisc  between  the  two  procedures  above  referred  to — a  method,  that  is  to  say,  which 
combines  the  advantages  of  both  without  ])ossessin<f  the  disadvantajfcs  and  risks  of  either. 

The  experience  1  have  had  in  dealing  with  the  cases  which  have  been  operated  on 
when  the  obstruction  has  become  complete  has  convinced  me  that  there  is  such  a  method, 
and  that  the  risks  which  attend  the  one-stage  operation  may  be  largely,  if  not  entirely, 
eliminated  by  opening  the  caecum.  I  have  entirely  given  up  the  Mikulicz  operation.  For 
the  past  ten  years  it  has  been  my  invariable  practice,  in  the  absence  of  obstruction,  to 
do  a  ])rimary  resection  followed  by  an  end-to-end  anastomosis  ;  and  then,  as  the  final 
step  of  the  operation,  to  make  a  small  incision  over  the  ciccum  and,  by  means  of  a  care- 
fully applied  continuous  suture,  to  stitch  the  circumference  of  an  area  of  the  anterior  wall 
of  the  cu'cum  about  the  size  of  a  two-shilling  ])iece  to  the  parietal  peritoneum  and  the  two 
deeper  muscles.  The  caecum  is  opened  twenty-four  or  forty-eight  hours  later.  A  tube 
about  tfie  diameter  of  a  lead  pencil  is  introduced  to  keep  the  opening  patent.  The  open- 
ing, by  providing  for  the  escape  of  flatus,  acts  as  an  efficient  safety-valve  in  preventing 
all  strain  on  the  intestinal  sutures.  As  already  mentioned,  the  patient  has  almost 
always  a  painless  and  imeventful  convalescence  ;  moreover,  there  is  no  hurry  or  anxiety 
about  the  giving  of  an  aperient  to  get  the  bowels  to  move.  Quite  frecjuently  there  is 
a  movement  by  the  rectum  without  the  hel})  of  an  aperient  :  if  one  should  be  necessary 
it  need  not  be  given  xmtil  the  end  of  the  first  week,  by  which  time  the  healing  of  the 
bowel  will  have  become  secure. 

The  opening  in  the  caecum  need  only  be  about  three-quarters  of  an  inch  in  length, 
and  as  it  is  not  intended  to  be  permanent  its  edges  should  not  be  sutured  to  the  skin.  In 
the  majority  of  cases  the  fistula  will  have  closed  spontaneously  either  when,  or  shortly 
after,  it  is  time  for  the  patient  to  leave  the  hospital,  which  he  usually  does  in  about  three 
weeks  from  the  date  of  operation.  Froni  the  patient's  point  of  view,  therefore,  this 
procedure  ))ossesses  a  great  advantage  over  the  Mikulicz  o])eration. 

To  prevent  fjecal  matter  from  the  caecostomy  opening  reaching  the  main  wound,  all 
that  is  necessary  is  to  cover  over  the  gauze  dressing  with  a  sheet  of  batiste  and  fix  to 
the  skin  (with  Michel's  clips)  the  edge  which  is  directed  towards  the  cjpcostomy  opening. 

In  my  opinion  there  are  three  advantages  which  may  be  claimed  for  combining  a 
small  cjccostomy  opening  with  a  primary  resection.     They  are  : — 

1.  It  allows  of  an  end-to-end  imion  with  safety. 

2.  This,  again,  makes  it  easier  to  remove  a  greater  extent  of  bowel,  mesentery,  and 
glands  than  if  it  were  intended   to  re-establish  continuity   Iw  a  lateral  anastomosis. 

3.  It  is  sometimes  possible  to  effect  an  end-to-end  union  in  cases  in  which  a  lateral 
anastomosis  would  be  impracticable;  for  example,  when  the  tumour  is  situated  rather 
near  the  pelvirectal  junction. 

I  have  become  so  convinced  of  the  great  value  of  caecostomy  in  the  treatment  of 
malignant  disease  of  the  large  intestine  that  I  have  seriously  considered  the  question  as 
to  whether  it  is  advisable  to  do  it  as  a  preliminary  to  a  resection  at  a  later  date,  even  in 
the  absence  of  obstruction,  just  as  we  do  a  sigmoidotomy  preliminary  to  removal  of  the 
rectum.  It  is  true  that  in  the  latter  case  we  divert  the  whole  of  the  fa-ces  from  the  pelvic 
wound,  whereas  by  the  caecostomy  we  only  divert  a  part  of  them  ;  it  is  enough,  liowever, 
to  provide  a  safety-valve.  I  will  at  any  rate  go  so  far  as  to  advise  a  preliminary  ca'costomy 
in  patients  who,  while  not  suffering  from  complete  obstruction,  are  to  be  regarded  as  bad 
operative  risks,  because  after  the  caecostomy  they  may  pick  up  suHicicntly  to  warrant 
the  risk  of  the  major  operation. 

Lastly,  let  me  take  the  opportunity  to  mention  the  value  al>o  »>r  tatostumy  in  the 
treatment  of  megalocolon,  of  volvulus  of  the  sigmoid,  and  of  certain  cases  of  diverti- 
culitis. Here,  again,  the  caecostomy  may  be  done  either  as  a  preliminary  to  the 
major  operation,  or  as  a  part  of  it,  according  as  the  merits  of  the  case  demand. 
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E  PONY  MS* 

By    Sir    D'ARCY    POWER,     K.B.K.,    London. 

It  is  proposed  to  give  in  the  following  series  of  articles  the  ipsissima  verba  of  those 
surgeons  whose  names  are  associated  with  the  diseases  or  injuries  to  which  they  first 
called  attention.  Many  of  these  descriptions  are  so  short  that  they  can  be  reproduced 
at  length  ;  others  will  be  abbreviated  ;  but  all  are  so  clear  that  they  have  gained  a  world- 
wide acceptance.  Most  medical  students  and  many  of  their  teachers  are  posed  when  they 
are  asked:  Why  is  the  injury  called  'Colles's  fracture'?  Where  is  'Brodie's  abscess' 
described  ?  Why  are  'Baker's  cysts'  so  called  ?  Was  it  tlie  same  surgeon  to  whom 
'Pott's  fracture',  'Pott's  pulfy  swelling',  and  'Pott's  disease  of  the  spine'  are  assigned"? 
Where  and  when  did  Paget  write  about  'osteitis  deformans'  and  his  'disease  of  the 
breast'  ?  To  those  who  know  where  to  look  for  them  the  f)riginal  })a])ers  are  not  hard 
to  find,  but  as  few  have  the  inclination  or  the  leisure  h)  discover  tlicin  tliis  series  of  short 
articles  may  prove  both  instructive  and  interesting. 

I.    COLLES'S    FRACTURE. 

7V<f  Edinburgh  Medical  and  Surgical  Journal,  1814,  Vol.  X,  i)age  182,  contains  an 
article  "'  On  the  Fracture  of  the  Carpal  Extremity  of  the  Radius',  by  A.  Colics,  INI.D.,  one 
of  the  Professors  of  Anatomy  and  Surgery  in  the  Royal  College  of  Surgeons  in  Ireland'', 
of  which  the  following  is  a  complete  traiiscript  :    - 

"  The  injury  to  which  I  wish  to  direct  the  attention  of  surgeons,  has  not,  as  far  as  I 
know,  been  described  by  any  author  ;  indeed,  the  form  of  the  carpal  extremity  of  the 
radius  would  rather  incline  us  to  question  its  being  liable  to  fracture.  The  absence  of 
crepitus  and  of  the  other  conunon  symptoms  of  fracture,  together  with  the  swelling 
which  instantly  arises  in  this,  as  in  other  injuries  of  the  wrist,  render  the  difficulty  of 
ascertaining  the  real  nature  of  the  case  very  considerable. 

"This  fracture  takes  jjlace  at  about  an  inch  and  a  half  above  the  carpal  extremity  of 
the  radius,  and  exhibits  the  following  ap]jearances. 

"  The  posterior  surface  of  the  limb  ])resents  a  considerable  deformity  ;  for  a  depres- 
sion is  seen  in  the  forearm,  about  an  inch  and  a  half  above  the  end  of  this  bone,  while  a 
considerable  swelling  occupies  the  wrist  and  metacarpus.  Indeed,  the  carpus  and  base 
of  metacarjnis  ajjpear  to  be  thrown  backward  so  much  as  on  first  view  to  excite  a 
suspicion  that  the  carpus  has  been  dislocated  forward.  On  viewing  the  anterior  surface 
of  the  limb,  we  observe  a  considerable  fulness,  as  if  caused  by  the  flexor  tendons  being 
thrown  forwards.  This  fulness  extends  upwards  to  about  one-third  of  the  length  of  the 
forearm,  and  tei'minates  below  at  the  upper  edge  of  the  annular  ligament  of  the  wrist. 
The  extremity  of  the  ulna  is  seen  projecting  towards  the  palm  and  inner  edge  of  the  limb  ; 
the  degree,  however,  in  which  this  projection  takes  place,  is  different  in  different  instances. 

"  If  the  surgeon  proceed  to  investigate  the  nature  of  this  injury,  he  will  find  that  the 
end  of  the  ulna  admits  of  being  readily  moved  backwards  and  forwards. 

"  On  the  posterior  surface,  he  will  discover  by  the  touch  that  the  swelling  on  the  wrist, 
and  metacarpus,  is  not  caused  entirely  by  an  effusion  ainong  the  softer  parts  ;  he  will 
perceive  that  the  ends  of  the  metacarpal,  and  second  row  of  carpal  bones,  form  no  small 


*  Bponym  [ad.  Gr.   en-wrujiios].     One  who  gives,  or  is  supposed  to  give,  his  name  to  a  people,  place, 
or  institution.      Also  in  Lat.  form,  eponymus.      (N.E.D.,  sub  voce.) 
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part  of  it.  Tliis,  strt'n«itlK'iiin<>-  tlie  suspicion  vvhicii  the  lirst  \  icw  of  the  case  had  excited, 
leads  him  to  examine,  in  a  more  particular  manner,  the  anterior  |)art  of  the  joint  ;  hut  the 
want  oltliat  solid  resistance,  which  a  dislocation  of  the  cari)us  forward  must  ocea'-sion  (sic), 
forces  him  to  abandon  this  notion,  and  leaves  him  in  a  stiite  of  perplexinji  uncertainty  as  to 
the  real  nature  of  the  injury.  He  will,  therefore,  endeavour  to  <>;ain  some  information  by 
examining  the  bones  of  the  fore. arm.  The  facility  with  which,  (as  was  before  noticed,)  the 
uhui  can  be  moved  backward  and  forward,  does  not  furnish  him  witli  any  useful  hint. 
\Vhen  he  moves  his  fingers  along  the  anterior  surface  of  the  radius,  he  finds  it  more  full 
and  prominent  than  is  natural  ;  a  similar  examination  of  the  posterior  surface  of  this  bone, 
induces  him  to  think  that  a  depression  is  felt  al)out  an  inch  and  a  half  above  its  carpal 
extremity.  He  now  expects  to  find  satisfactory  proofs  of  a  fracture  of  the  radius  at  this 
spot.  For  this  purpose,  he  attem})ts  to  move  the  broken  pieces  of  bone  in  oj)|)osite  rlirec- 
tions  ;  but,  although  the  patient  is  by  this  examination  subjected  to  considerable  pain, 
yet,  neither  crepitus  nor  a  yielding  of  the  bone  at  the  seat  of  fracture,  nor  any  other 
positive  evidence  of  the  existence  of  such  an  injury,  is  thereby  obtained.  The  jjatient 
complains  of  severe  jniin  as  often  as  an  attempt  is  made  to  give  the  lind)  the  motions 
of  i)ronation  and  supination. 

"  If  the  surgeon  lock  his  hand  in  that  of  the  patient's,  and  make  extension,  even  with 
a  moderate  force,  he  restores  the  limb  to  its  natural  form,  but  the  distortion  of  tlie  limb 
instantly  returns  on  the  extension  being  removed.  Should  the  facility  with  which  a 
moderate  extension  restores  the  limb  to  its  forn\,  induce  the  ])ractitioner  to  treat  this  as  a 
case  of  sprain,  he  will  find,  after  a  lapse  of  time  suHicient  for  the  removal  of  similar 
swellings,  the  deformity  undiminished.  Or,  should  he  mistake  the  case  for  a  dislocation 
of  the  wrist,  and  attempt  to  retain  the  parts  in  situ  by  tight  bandages  and  splints,  the 
pain  caused  by  the  pressure  on  the  back  of  the  wrist  will  force  him  to  unbind  them  in  a 
few  hours  ;  and,  if  they  be  applied  more  loosely,  he  will  find,  at  the  exj)iration  of  a  few 
weeks,  that  the  deformity  still  exists  in  its  fullest  extent,  and  that  it  is  now  no  longer  to 
be  removed  by  making  extension  of  the  limb.  By  such  mistakes  the  f)atient  is  doomed 
to  endure  for  many  months  considerable  lameness  and  stiffness  of  the  liml),  accompanied 
by  severe  pains  on  attempting  to  bend  the  liand  and  fingers.  One  consolation  only 
remains,  that  the  limb  will  at  some  remote  period  again  enjoy  perfect  freedom  in  all  its 
motions  and  be  completely  exempt  from  pain  :  the  deformity,  however,  will  remain 
undiminished  tlirough  life. 

"  The  imfavourable  result  of  some  of  the  first  cases  of  this  description  which  came 
under  n»y  care,  forced  me  to  investigate  with  jjcculiar  anxiety  the  nature  of  the  injury. 
Hut  while  the  absence  of  crepitus  and  of  the  other  visual  symptoms  of  fracture  rendered 
the  diagnosis  extremely  dillicult  ;  a  recollection  of  the  superior  strength  and  thickness  of 
this  part  of  the  radius,  joined  to  the  mobility  of  its  articulation  with  the  carjnis  and  ulna, 
rather  inclined  me  to  question  the  possibility  of  a  fracture  taking  place  at  this  part  of  the 
bone.  At  last,  after  many  unsuccessful  trials,  I  hit  upon  the  following  simj)le  method  of 
examination,  hy  which  I  was  enabled  to  ascertain,  that  the  symptoms  above  enumerated 
actually  arose  from  a  fracture,  seated  about  an  inch  and  a  half  above  the  carpal  extremity 
of  the  radius. 

"  Let  the  surgeon  apply  the  fingers  of  one  hand  to  the  seat  of  the  suspected  fracture, 
and,  locking  the  other  hand  in  that  of  the  patient,  make  a  moderate  extension,  until  he 
observes  the  limb  restored  to  its  natural  form.  As  soon  as  this  is  effected,  let  him  tnove 
the  patient's  hand  backward  and  forward  ;  and  he  will,  at  every  such  attempt,  be  sensible 
of  a  yielding  of  the  fractured  (>nds  of  the  bone,  and  this  to  such  a  degree  as  must  remove 
all  dovd)t  from  his  mind. 

••  The  nature  of  this  injury  once  ascertained,  it  will  be  a  very  easy  matter  to  explain 
the  different  ])henomena  attendant  on  it,  and  to  point  out  a  method  of  treatment  which 
will  prove  completely  successful.  The  hard  swelling  which  appears  on  the  back  of  the 
hand,  is  caused  by  the  carpal  surface  of  the  radius  being  directed  slightly  backwards 
instead  of  looking  directly  downwards.  The  car|)us  and  metacarpus,  retaining  their  con- 
nections with  this  bone,  nuist  follow  it  in  its  derangements,  and  cause  the  convexity  above 
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alluded  to.  This  change  of  direction  in  the  articulating  surface  of  the  radius  is  caused 
by  the  tendons  of  the  extensor  muscles  of  the  thumb,  which  pass  along  the  posterior 
surface  of  the  radius  in  sheaths  firmly  connected  with  the  inferior  extremity  of  this  bone. 
The  broken  extremity  of  the  radius  being  thus  drawn  backwards,  causes  the  ulna  to  appear 
prominent  toward  the  palmar  surface,  while  it  is  possibly  thrown  more  towards  the  inner 
or  ulnar  side  of  the  limb,  by  the  upper  end  of  the  fragment  of  the  radius  pressing  against  it 
in  that  direction.  The  separation  of  these  two  bones  from  each  other  is  facilitated  by  a 
previous  rupture  of  their  capsular  ligament ;  an  event  which  may  readily  be  occasioned  by 
the  violence  of  the  injury.  An  effusion  into  the  sheaths  of  the  flexor  tendons  will  account 
for  that  swelling  which  occupies  the  limb  anteriorly. 

"  It  is  obvious  that,  in  the  treatment  of  this  fracture,  our  attention  should  be 
])rincipally  directed  to  guard  against  the  carpal  end  of  the  radius  being  drawn  backwards. 
For  this  purpose,  while  assistants  hold  the  limb  in  a  middle  state  between  pronation  and 
supination,  let  a  thick  and  firm  compress  be  applied  transversely  on  the  anterior  surface 
of  the  limb,  at  the  seat  of  fracture,  taking  care  that  it  shall  not  press  on  the  idna  ;  let  this 
be  bound  on  firmly  with  a  roller,  and  then  let  a  tin  splint,  formed  to  the  shaj)e  of  the  arm, 
be  applied  to  both  its  anterior  and  posterior  surfaces.  In  cases  where  the  end  of  the  ulna 
has  appeared  nuich  displaced,  I  have  laid  a  very  narrow  wooden  splint  along  the  naked 
side  of  this  bone.  This  latter  splint,  I  now  think,  should  be  used  in  every  instance,  as, 
by  pressing  the  extremity  of  the  ulna  against  the  side  of  the  radius,  it  will  tend  to  oppose 
the  displacement  of  the  fractured  end  of  this  bone.  It  is  scarcely  necessary  to  observe, 
that  the  two  principal  sjilints  should  be  much  more  narrow  at  the  wrist  than  those  in 
general  use,  and  should  also  extend  to  the  roots  of  the  fingers,  spreading  out  so  as  to  give 
a  firm  support  to  the  hand.  The  cases  treated  on  this  plan  have  all  recovered  without  the 
smallest  defect  or  deformity  of  the  limb,  in  the  ordinary  time  for  the  cure  of  fractures. 

"  I  cannot  conclude  these  observations  without  remarking,  that  were  my  opinion  to 
be  drawn  from  these  cases  only  which  have  occurred  to  me,  I  should  consider  this  as  by 
far  the  most  common  injury  to  which  the  wrist  or  carpal  extremities  of  the  radius  and 
ulna  are  exposed.  During  the  last  three  years  I  have  not  met  with  a  single  instance  of 
Dessault's  dislocation  of  the  inferior  end  of  the  radius,  while  I  have  had  opjjortunities  of 
seeing  a  vast  num!)er  of  the  fracture  of  the  lower  end  of  this  bone. 

"Stephens  Green,  Februari/  21,  181  i.'' 

Thus,  with  1.528  words  and  at  the  age  of  41,  CoUes  secured  for  himself  a  permanent 
name  in  surgery.  It  may  be  observed  that  his  account  is  strictly  clinical,  for  he  had  no 
opportunity  of  making  a  pathological  examination  of  the  injury. 

In  1837  Colics  dedicated  his  Practical  Observations  on  the  Venereal  Disease  to 
Sir  Astley  Cooper.  In  an  interesting  chapter  on  "Syphilis  in  Infants"',  he  says  (p.  285): 
"  It  is  a  curious  fact  that  I  have  never  witnessed  nor  ever  heard  of  an  instance  in  which 
a  child  deriving  the  infection  of  syphilis  from  its  parents  has  caused  an  ulceration  in  the 
breast  of  its  mother."  This  statement,  which  was  found  to  be  true,  afterwards  passed 
current  as  'Colles's  law',  though  it  is  sometimes  called  Baumes"  law;  as  Bainnes  noted 
the  same  fact  in  1840,  three  years  after  Colles  had  enunciated  it.  It  was  not  until  1865 
that  Guiseppe  Profeta  pointed  out  that  "  a  healthy  child  born  of  a  syphilitic  mother  can 
be  suckled  by  her  or  by  a  syphilitic  wet  nurse  with  imi)unity  '",  which  is  Profeta's  law. 
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FRACTURES    OF    THE    CARPAL    SCAPHOID. 

By    ALAX    II.    TODD,    London. 

TnK  «>ic'at  majority  of  the  cases  of  fracture  of  the  carpal  scaphoid  that  present  them- 
selves in  the  wards  or  the  out-patient  department  of  Guy's  Hospital  are  examples  of  old 
fracture,  and  the  reason  for  attending  is  invariably  tlie  same,  viz.,  that  the  wrist  is 
not  as  <>o()d  as  it  was,  or  as  it  should  be,  and  that  it  interferes  materially  with  the 
wa<>e-earnin<>'  capacity,  either  because  it  hurts,  or  is  weak,  or  for  both  reasons.  On 
inquirint)-  into  the  history-,  it  generally  transpires  that  the  case  was  not  diagnosed  as  one 
of  fracture  at  the  time  of  the  initial  injury  ;  usually  it  was  regarded  and  treated  as  one 
of  'sprain'.  In  other  words,  it  is  only  when  serious  sequelae  have  arisen  and  failed  to 
disappear  even  after  some  inonths  or  years  of  symptomatic  treatment,  that  a  correct 
diagnosis  is  generally  made  ;  and  the  acute  fracture,  as  such,  is  very  often  missed.  In  the 
special  Fractiu'c  Out-patient  Department  (where  all  ambulatory  fractures  are  treated), 
such  eases  are  comparatively  rare  ;  only  9  liave  been  foimd  there,  in  a  consecutive 
series  of  8()()()  cases  of  one  sort  and  another.  In  this  particular  department,  all  eases  of 
injury  of  the  wrist,  of  whatsoev^er  kind,  are  examined  with  the  x  rays  as  a  routine  pro- 
cedure, and  a  plate  is  always  taken  ;  the  wrist  is  examined  anteroposteriorly  and  laterally, 
and  sometimes  obliquely  as  well,  so  that  it  is  improbable  that  many  cases  of  fracture  of 
the  scaphoid  are  overlooked.  Moreover,  since  the  writer's  attention  was  first  directed 
particularly  to  this  class  of  case,  the  radiograms  of  all  the  Colles's  fractures  and  other 
injuries  in  the  neighboxu'hood  of  the  wrist  have  been  re-examined,  and  no  exam|)le  of 
fracture  of  the  scaphoid  has  been  discovered  amongst  them. 

In  the  general  surgical  clinics,  cases  of  recent  fracture  of  the  cari)al  scaphoid  are 
])ractically  never  seen  :  it  appears,  therefore,  to  be  justifiable  to  conclude  that  :  (1)  A 
number  of  recent  cases  of  this  fracture  are  overlooked,  and  either  do  not  come  to  hospital 
at  all,  or  else  are  to  be  sought  for  in  the  minor-casualty  dei)artments,  being  treated  for 
'sprain'  or  the  like  ;  (2)  When  all  cases  of  injury  in  the  region  of  the  wrist  are  a;-rayed  as 
a  routine,  with  a  good  technique,  fracture  of  the  carpal  scajihoid  can  always  be  detected. 
In  other  words,  given  a  due  ap])reciation  of  the  likelihood  of  such  an  injury  being  present, 
and  given  also  an  opportunity  for  radiographic  examination,  there  is  no  excuse  for  cases 
l)eing  wrongly  diagnosed. 

Without  in  any  way  condoning  carelessness  in  the  diagnosis  of  fractures  in  general, 
one  nmst  admit  that  there  are  cases  in  which  failure  to  detect  that  a  fracture  is  present 
does  not  materially  damage  the  patient,  in  so  far  as  his  ultimate  functional  result  is  con- 
cerned. In  many  cases  of  incomplete  fracture,  for  example  (such  as  were  invariably 
overlooked  until  the  advent  of  x  rays),  a  layman  would  j^robably  be  (juite  willing  to  use 
his  limb  as  long  as  he  regarded  it  as  being  merely  sprained,  and  probably  he  would  get  a 
very  good  result  in  eonse(iuence.  If,  however,  he  knew  that  it  had  been  fractured,  he 
would  regard  the  injury  as  being  nuich  more  serious  :  even  if  it  were  only  a  fracture  in 
the  most  technical  sense  of  the  phrase,  he  would  be  inclined  to  avoid  using  his  limb,  to 
anticipate  pain  and  disability,  and  so  on,  and  the  idtimate  result  might  very  well  be 
impaired  in  consequence.  The  public  does  not  discriminate,  as  a  rule,  between  various 
types  and  degrees  of  fracture  ;  for  them,  a  fracture  is  a  fracture,  and  a  very  serious  thing 
too.  This  i)essimistic  belief  is  unfortunately  not  altogether  unjustified,  for  after  all  it  is 
the  conclusion  that  the  public  has  arrived  at  in  the  light  of  bitter  experience  ;  they  judge 
by  results,  by  what  they  themselves  have  seen  and  experienced,  and  no  one  could  deny 
that  the  results  of  fracture  treatment  in  the  past  have  often  left  nuK-h  to  be  desired. 
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The  factor  of  suggestion  and  autosuggestion  is  also  a  large  one  in  determining  the 
functional  result  after  fracture.  It  is  not  many  years  since  the  medical  profession 
generally  was  accustomed  to  encase  the  limb  in  rigid  splints  for  a  very  long  time  after  a 
fracture,  and  to  enjoin  perfect  rest  and  various  irksome  restrictions  ;  the  whole  atmosphere 
of  the  patient  seemed  almost  to  be  designed  so  as  to  magnify  the  gravity  of  the  injury. 
Even  when  the  splints  were  taken  off,  there  was  a  long  period  of  after-treatment  to  be 
faced  ;  wasted  mxiscles  to  be  exercised,  stiff  joints  to  be  moved,  and  adhesions  to  be  pain- 
fully broken  down.  The  ultimate  result  was  not  always  good,  and  patients  were  told 
(and  learned  for  themselves)  that  they  must  expect  pain  if  they  wanted  to  get  a  good 
result,  or,  perhaps,  that  they  must  expect  always  to  have  some  physical  disability.  It  is 
hardly  to  be  wondered  at,  then,  if  the  public  look  upon  fractures  rather  pessimistically 
at  the  present  time  ;  their  view-point  to-day  is  the  outcome  of  the  way  in  which  they  were 
treated,  and  the  things  they  were  told,  yesterday  ;  tradition  changes  slowly.  We  have 
taught  them  to  regard  a  fracture  as  being  a  very  serious  thing,  usually  associated  with 
pain  and  disablement  ;  therefore  they  expect  them,  and  even  if  they  are  not  always 
present  they  imagine  them.  That  is  to  say,  traumatic  hysteria  is  very  common  after 
fractures  ;  but  it  is  quite  preventable,  partly  by  oin-  doing  much  better  work  in  the  future 
than  we  did  in  the  jjast,  and  partly  by  our  educating  the  public  up  to  (piite  a  different 
conception  of  fractures. 

But  in  the  case  of  fractures  of  the  carpal  scajjhoid  there  is  no  cpiestion  of  hysteria, 
or  of  any  other  form  of  suggestion  or  autosuggestion  ;  if  a  case  is  not  properly  diagnosed 
and  treated,  there  will  be  serious  disability,  almost  to  a  certainty,  and  probably  it  will  be 
permanent.  Medical  writers  are  not  given  to  recording  their  failures  ;  yet  the  literature 
of  fractured  sca])hoid  teems  with  accounts  of  operations  performed  in  the  hope  of  miti- 
gating the  disability  that  has  ensued  on  a  'missed'  fracture.  And  these  operations  have 
not  been  very  successful  on  the  whole  ;  for  though  many  authors  have  claimed  good 
results  in  individual  cases,  or  in  very  small  series  of  cases,  yet  a  large  nimiber  of  different 
procedures  have  been  described — a  sure  ])roof  that  no  one  method  has  shown  itself  to  be 
really  good.  The  majority  of  surgeons  are  very  pessimistic  concerning  the  jjrognosis  in 
cases  of  old  fracture  of  the  scaphoid,  with  or  without  operation,  and  it  would  be  dillicult 
to  find  anyone  who  would  guarantee  to  make  a  man's  wrist  normal  again  by  operation, 
after  such  a  fracture. 

In  all  the  cases  of  old  fracture  that  the  writer  has  seen,  the  complaint  has  been  the 
same,  viz.,  that  the  condition  of  the  wrist  was  such  that  it  interfered  materially  with  the 
man's  wage-earning  capacity.  Either  it  was  ])ainful,  or  it  was  weak,  or  it  was  liable 
to  catch  or  to  give  way  just  as  the  patient  was  jierforming  some  muscular  action  ; 
sometimes  swelling  was  complained  of,  but  generally  it  has  been  mechanical  weakness  or 
imreliability.  All  the  Guy's  cases  have  occurred  in  men  of  early  adult  age  ;  most  of 
them  have  been  mechanics.  In  this  small  series,  as  in  all  published  cases,  the  majority 
of  the  fractures  have  occurred  in  the  right  hand.  In  every  case,  a  definite  history  of  the 
causal  injury  could  be  obtained  without  difficulty  ;  the  man  could  say  just  when  it  hap- 
pened, and  what  he  was  doing  at  the  time  ;  he  was  always  quite  clear  as  to  the  })recise 
moment  at  which  the  damage  was  done,  and  there  was  no  question  of  his  merely  presum- 
ing that  an  injury  must  have  taken  place,  when  he  came  to  think  the  matter  over  in  the 
light  of  subsequent  ex])erience.  On  the  other  hand,  it  was  not  always  possible  to  ascer- 
tain the  exact  mechanism  of  the  fracture,  the  patient  having  very  often  forgotten  the 
precise  position  of  the  hand  and  wrist  at  the  time.  The  most  common  account  is  that 
the  man  fell  on  to  the  outstretched  palm,  the  wrist,  of  course,  being  hyperextended. 
Occasionally,  the  hyperextension  is  the  result  of  a  motor-engine  back-firing,  and  not  of  a 
fall.  At  any  rate,  in  those  cases  in  which  the  fracture  has  resulted  from  overextension 
of  the  wrist,  there  has  always  been  a  considerable  amount  of  force  exerted  ;  fracture  of 
the  carpal  scaphoid  is  never  the  result  of  a  mild  injury.  The  violence  necessary  to  break 
the  bone  is  such  that  it  is  very  unlikely  to  be  forgotten  ;  this  is  a  point  of  much  importance 
in  connection  with  the  much-debated  question  of  bijjartite  scaphoid  versus  fracture  {vide 
infra).     In  yet  other  cases  a  different  kind  of  mechanism  altogether  seems  to  have  come 
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into  play  ;  in  certain  instances,  for  example,  the  bone  has  api)arently  been  broken  with 
the  wrist  hypcrflexedj  and  certain  writers  regard  this  as  the  normal  mechanism  of  fnic- 
ture  ;  in  the  present  series,  however,  hyperextension  togetiier  with  the  exercise  of 
considerable  violence  appears  to  have  been  the  usual  mechanism. 

Tlie  first  step,  then,  towards  the  diagnosis  of  fracture  of  the  carpal  scaphoid  (onsists 
in  eliciting  tlie  history  of  the  causal  injury,  which  is  very  dcfniitc  and  cliaracteristic. 

Tiic  next  point  is  to  make  out  what  the  results  of  this  injury  were.  These  also  ar«' 
very  fletinitc,  and  appear  to  the  writer  to  be  both  striking  and  cliaracteristic.  The  first 
sign,  as  a  ride,  is  swelling  ;  it  appears  almost  at  once,  and  is  most  marked  in  the  region 
known  as  the  'anatomical  smdf-box';  it  is  never  great,  and  it  is  never  very  widespreatl  ; 
the  tendons  which  form  the  boundaries  of  the  snuff-box  may  be  obscured,  and  the  a'<lenia 
may  sometimes  sjiread  a  little  way  upwards,  tending  rather  to  follow  the  line  of  the  lower 
end  of  the  radius  ;  but  it  never  sin-rounds  the  whole  wrist,  and  it  seldom  even  extends 
right  across  the  back  of  it.  Very  seldom  indeed  does  it  travel  down  the  back  of  the  hand 
towards  the  base  of  the  index  fuiger.  The  folds  at  the  wrist  are  never  obliterated.  In 
short,  the  swelling  takes  the  form  of  a 
rai)id,  localized  a^dema  on  the  dorsum 
of  the  radial  half  of  the  wrist -joint 
(Fig.  1).  In  true  sprain  of  the  wrist 
(by  which  should  be  meant  traumatic 
synovitis  of  the  wrist-joint,  and  no 
other  condition),  the  sw'clling  is  much 
greater  in  amount,  and  much  more 
diffuse.  But  the  chief  point  to  empha- 
size in  connection  with  'sprained  wrist' 
is  that  it  is  an  excessively  rare  con- 
dition— so  rare,  in  fact,  that  many 
surgeons  who  have  great  experience  of 
fractures  doubt  its  very  existence.  As 
Speese®*  well  says,  "  Sprain  of  the  wrist 
is  a  diagnosis  which  is  less  and  less 
tenable  "'.  If  only  this  fact  were  as 
fully  appreciated  as  it  should  be,  a  very 
large  number  of  fractures  of  various 
kinds  (not  to  mention  other  important 
injuries,  such  as  dislocations  of  various 
carpal  bones,  especially  the  semilunar) 
would  be  discovered,  and  much  j)ro- 
longation  of  disability  and  depreciation 

of  earning  capacity  would  be  avoided  in  consequence.  It  is  extraordinary  that  the 
diagnosis  of  sprained  wrist  is  so  commonly  made,  when  as  a  matter  of  fact  the  injury 
so  rarely  occurs.  In  tenosynovitis,  such  as  sometimes  follows  a  violent  wrench  of  the 
wrist,  there  is  swelling,  but  this  is  usually  all  about  the  extensor  tendons,  and  extends 
right  across  the  back  of  the  wrist,  whilst  the  snuff-box  is  not  particularly  swollen. 
Moreover,  the  typical  soft  crepitation  that  characterizes  tenosynovitis  is  always  very 
easily  perceptible  when  the  examiner's  fingers  are  i)laced  Hat  upon  the  back  of  the  wrist 
and  the  joint  is  then  moved  to  and  fro. 

In  the  early  stages  the  swelling  is  ordinary  soft  tt'dema  ;  if  the  case  is  recognized  as 
one  of  fracture  of  the  scaphoid,  and  is  skilfully  treated,  it  will  probably  disappear.  Hut 
if  it  is  overlooked  or  neglected,  some  part  of  the  swelling  will  almost  certainly  persist  for 
years  afterwards  ;  in  any  case  of  'missed'  fracture,  it  is  always  possible  to  detect  some 
fullness  in  the  snuff-box,  whilst  the  tendons  defining  that  space  are  a  little  less  obvious 
than  they  are  on  the  uninjured  side.  At  this  late  stage  the  swelling  is  not  purely  oedema, 
of  course  ;  some  of  it  is  due  to  actual  organic  thickening  ;  but  a  part  is  still  caused  by 
oedema,  set  up,  presumably,  by  the  effect  of  moving  the  arthritic  joint.     .Vt  operation  it 
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is  usually  quite  easy  to  demonstrate  these  two  elements  that  go  to  make  up  the  chronic 
swelling,  viz.,  the  cedema  and  the  organized  inflammatory  material. 

Ecchymosis  is  extremely  rare  in  fractures  of  the  scaphoid,  because  rupture  of  the 
capsule  of  the  wrist -joint  is  very  rare  in  these  cases,  whereas  in  severe  contusion  of  the 
tissues  about  the  joint  ecchymosis  is  both  common  and  widespread. 

So  much  for  what  may  be  seen  by  a  mere  inspection  of  the  wrist  at  rest.  We  come 
now  to  palpation.  A  careful  observer  will  make  his  diagnosis  practically  without  having 
to  move  the  wrist  at  all  ;  at  any  rate  it  need  only  be  moved  a  very  little,  and  it  is  never 
necessary  to  put  the  patient  to  any  severe  pain  in  order  to  ascertain  that  a  fracture  of  the 
scaphoid  has  occurred,  no  matter  whether  the  case  be  a  recent  or  a  late  one.  The  first 
point  that  will  be  ascertained  is  that  there  is  acute  local  tenderness  ;  this  is  situated  just 
beyond  the  radial  styloid  process,  in  the  anatomical  snuff-box  ;  it  is,  in  fact,  just  over  the 
proximal  fragment  of  the  scaphoid.  Special  care  should  be  taken  in  defining  the  exact 
site  of  the  tenderness,  for  it  is  an  important  point  in  the  differential  diagnosis  ;   for  instance, 

in  fracture  of  the  radial  styloid  process  itself,  the  tender- 
ness is  a  little  higher  up,  and  more  on  the  outer  border 
of  the  limb,  whilst  in  Colles's  fracture  the  line  of  tender- 
ness is  again  over  the  exact  site  of  fracture,  i.e.,  some 
I  in.  above  the  lower  articular  surface  of  the  radius. 
In  fact,  as  J.  B.  Murphy^"  puts  it,  '"  the  first  stage  of  the 
diagnosis  is  the  appreciation  of  the  fact  that  the  injury 
is  substyloid  '".  The  mere  fact,  however,  that  a  person 
is  tender  in  the  snuff-box,  and  that  such  tenderness  is 
limited  to  the  region  of  the  snuff-box,  is  not  enough  to 
warrant  a  diagnosis  of  fracture  of  the  scaphoid.  In  recent 
cases,  of  course,  there  will  be  the  oedema,  and  the  ])ain 
and  the  imi)airment  of  function,  to  make  the  diagnosis 
clear  :  but  in  old  eases  there  may  be  a  possibility  of 
mistake.  Every  one  is  tender,  to  some  extent,  in  the 
j)roximal  half  of  the  anatomical  snuff-box,  because  that 
is  just  where  the  dorsal  branch  of  the  radial  nerve  runs, 
and  firm  pressure  there  is  capable  of  injuring  it.  But  it 
is  quite  easy  to  distinguish  radial-nerve  pain  from  frac- 
tured-scaphoid  ])ain,  because  the  nerve-])ain  is  not  nearly 
so  acute  as  the  j)ain  that  is  associated  with  fracture  (even 
old  fracture),  and  it  becomes  less  after  a  few  moments 
during  which  the  pressure  is  maintained,  because  pres- 
sure-anaesthesia supervenes  ;  in  the  case  of  fracture, 
however,  the  pain  becomes  unbearable.  Moreover,  the 
nerve-tenderness  can  be  elicited  in  either  wrist  by  an 
equal  amount  of  pressure,  whereas  the  fracture-tender- 
ness is  presumably  unilateral  as  a  rule.  In  recent  cases 
the  tenderness  of  the  fracture  is  considerable  ;  one  author  describes  it  as  a  'wincing' 
tenderness,  and  this  is  a  very  good  description,  which  gives  a  very  accurate  and 
graphic  impression  of  what  one  sees  in  such  cases. 

Another  valuable  method  of  eliciting  the  tenderness  is  by  means  of  the  application 
of  force  at  a  distance,  i.e.,  the  indirect  jarring  of  the  site  of  fracture.  This  is  the  principle 
involved  in  Vaughan's  knuckle-percussion  test.  The  metacarpophalangeal  joints  are  all 
flexed  to  a  right  angle,  or,  if  possible,  the  patient  is  made  to  clench  his  fist  ;  he  is  then 
told  to  keep  his  eyes  shut,  whilst  the  surgeon  taps  the  knuckles  smartly,  one  after  another, 
with  an  ordinary  rubber-headed  knee-jerk  hammer.  If  fracture  of  the  scaphoid  is  present, 
sharp  pain  will  be  elicited  when  the  head  of  the  second  metacarpal  is  struck,  but  not  wheii 
any  of  the  others  is  struck  ;  Fig.  2  shows  quite  clearly  that  the  force  of  a  blow  upon  the 
end  of  the  second  metacarpal  would  be  transmitted  directly  along  the  bone  to  the  trapezoid 
and  scaphoid,  whereas  a  blow  on  any  of  the  others  would  be  dissipated  before  it  could 


Fid.  :'.  showing'  tlie  transiui>sioii 
directly  to  tlie  scai>lioi(l  of  the  force  of 
a  blow  applied  to  head  of  second 
nietaciiriial. 
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reach  the  scaphoid.  Incidentally,  it  may  he  pointed  out  that  it  would  l)e  the  third  meta- 
carpal that  would  be  tender  in  cases  of  fracture  of  the  semilunar.  This  point  is  sometimes 
helpful  in  the  differential  diafjnosis,  either  before  ar-ray  examination  or  in  places  where  an 
;r-ray  apparatus  is  not  available.  Vaughan's  test  is  very  reliable  when  it  is  positive,  but 
it  is  not  invariably  present  ;  in  the  first  few  days  after  a  fracture  it  can  jfcnerally  be 
demonstrated  without  didiculty  ;  but  a  week  or  more  after  the  date  of  injury,  some 
patients  will  allow  the  second  metacarpal  to  be  quite  sensibly  jarred  without  makin<;  any 
complaint. 

In  the  acute  stage,  the  typical  swellinjij,  the  severe  |)ain  that  is  made  worse  by  every 
sort  of  movement,  the  acute  tenderness  just  over  the  scaphoid  distal  to  the  radial  styloid 
process,  and  the  limitation  of  movement,  especially  of  dorsifiexion  of  the  wrist,  make  up 
a  picture  that  is  so  absolutely  characteristic  that  it  is  always  possible  to  diagnose  fracture 
of  the  sca})hoid  with  perfect  confidence  ;  it  is  incredible  that  anyone  who  is  conversant  with 
the  ])hysical  signs  of  this  fracture  could  ever  miss  a  case.  The  only  jjossible  exi)lanation 
for  the  marked  jjreponderance  of  "missed"  cases  over  recent  cases  is  that  these  signs  are 
not  familiar  to  the  generality  of  practitioners.  In  view  of  the  very  grave  disability  that 
ensues  when  a  fracture  of  the  scajjhoid  is  overlooked,  however,  it  is  clearly  of  great 
importance  that  the  attention  of  the  rank  and  file  of  our  profession  should  be  drawn  to 
this  fracture,  and  to  its  diagnosis  and  treatment. 

Even  in  a  late  case  the  typical  swelling  is  not  always  totally  absent  ;  some  trace  of 
it  is  often  to  be  observed,  in  the  form  of  a  pufliness  in  the  region  of  the  snuff-box.  Tender- 
ness, too,  can  sometimes  be  elicited  ;  if  the  fragments  of  the  scaphoid  are  completely 
miunited,  or  if  the  bone  has  united  with  excess  of  callus,  there  may  be  definite  local  tender- 
ness on  pressure  directly  over  the  bone.  Any  attempt,  moreover,  to  extend  the  wrist 
beyond  its  ordinary  range  will  result  in  pain. 

I^imitation  of  extension  of  the  wrist-joint  is  present  from  the  first.  If  jierfeet  gentle- 
ness is  exercised  in  the  clinical  examination,  it  is  usually  possible  to  get  a  man  with  a 
fractured  scaphoid  to  flex  his  wrist,  but  by  no  means  can  he  be  induced  to  extend  the 
joint  to  more  than  45°  at  the  very  most  ;  nor  should  one  persist  in  trying,  for  the  mere 
fact  that  extension  is  markedly  limited  and  painful  tells  us  all  that  we  need  to  know.  In 
late  cases  the  limitation  still  jjcrsists  ;  even  after  the  lapse  of  some  years  any  attempt  to 
thrust  the  wrist  forcibly  back  to  the  normal  extent  will  cause  pain.  It  seems  probable 
that  this  pain  is  mainly  a  referred  pain,  whilst  the  limitation  of  movement  is  chiefly 
caused  by  muscular  spasm,  for  the  pain  and  limitation  are  mostly  observed  in  those  cases 
in  which  there  is  an  actual  arthritis  present,  and  the  limitation  disai)pears  entirely  under 
ana-sthesia  ;  if  it  were  due  to  adhesions,  this  would  not  be  the  case.  In  other  words,  even 
the  late  rigidity  and  limitation  of  movement  (extension)  are  to  be  regarded  as  being 
largely  protective  mechanisms. 

To  conclude  the  clinical  examination  of  the  patient,  two  minor  points  in  the  differential 
diagnosis  may  be  noted  :  firstly,  that  the  measurements  of  the  two  limbs  are  exactly  the 
same  (which  would  not  be  the  case  in  a  typical  Colles's  fracture,  for  example),  aiid, 
.secondly,  that  there  is  no  muscular  wasting  at  any  stage. 

It  is  only  since  the  advent  of  x  rays  that  fractures  of  the  carpal  bones  have  been 
recognized  at  all.  In  fact,  there  is  practically  no  literature  at  all  upon  the  subject  prior 
to  the  year  1900  :  Hamilton  dismisses  the  subject  with  the  remark  that  of  course  the 
carpus  may  be  involved  in  severe  crushes  of  the  whole  limb  :  whilst  other  large  and  authori- 
tative works  have  nothing  to  say  about  the  subject  at  all.  Stimson,  in  11)00.  wrote  that 
crepitation  was  the  one  cardinal  sign,  whereas  as  a  matter  of  fact  it  never  occurs. 

Radi()gra])hy  should,  of  course,  be  employed  as  a  routine  in  the  examination  of  every 
case  of  injury  in  the  region  of  the  wrist  ;  by  this  means  many  obscure  cases  will  be 
rendered  perfectly  clear,  and  a  vague  and  unconvincing  diagnosis  will  be  converted  into 
a  precise  and  satisfactory  one.  Practically  every  case  of  so-called  'sprain'  of  the  wrist 
will  be  found  to  be  in  reality  something  else,  and  one  may  justifiably  paniphrase  Punch's 
famous  advice,  and  say.  "  To  those  about  to  diagnose  sprained  wrist, — Don't  ".  When 
damaged  wrists  are  a'-rayed  as  a  routine,  fractures  of  the  carpus  are  not  t)verlooked,  f«>r 
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with  a  proper  technique  they  are  quite  easy  to  detect  ;  it  is  because  these  cases  are  not 
always  radiographed  that  mistakes  occur,  and  tliat  we  meet  with  so  many  overlooked 
fractures.  As  we  observed  in  our  opening  paragraph,  it  is  not  in  the  special  fracture 
departments  of  our  hospitals  that  we  meet  with  the  'missed'  cases,  but  in  the  minor 
dressing  rooms,  casualty  departments,  and  so  on. 

We  have  said  that  fractures  of  the  scaphoid  are  easy  to  detect,  provided  that  a  proper 
technique  is  emj)loyed.  As  a  corollary  to  this,  one  should  hasten  to  add  that  witliout  a 
proper  techniqtie  it  is  very  easy  to  overlook  a  fracture,  or  to  diagnose  fracture  where  none 


Fl(iS.  o  &    I.      l'al~e  sliailow,  due  to  bad  centrutioii  of  .r-r,iy  mh 


exists.  In  the  first  place,  the  shape  of  the  scaphoid  varies  somewhat  in  different  jiersons, 
according  to  their  age,  occupation,  and  so  on.  But  what  is  far  more  important  is  that 
very  great  variations  in  the  apparent  shape  of  the  bone  may  result  from  variations  in  the 
position  of  the  hand,  or  of  the  fluorescent  tube  as  compared  with  the  hand,  at  the  time 

when  the  radiogram  is  being  taken.  Figs.  5  and 
8  iUustrate  this  ])oint  very  clearly,  whilst  Figs. 
li  and  4  are  two  instances,  picked  at  random  out 
of  a  large  number  of  a;-ray  pictures  of  the  carpus, 
to  show  how  imperfect  centration  may  vitiate  the 
shadow  obtained.  It  is  evident  from  the  most 
cursory  examination  of  these  radiograms  that  the 
best  view  of  tlie  bone  is  obtained  when  tlie  hand  is 
in  the  position  of  uhiar  deflection,  as  in  Figs.  .5 
and  6  :  even  when  the  hand  is  held  normally  in 
line  with  tlie  forearm  the  scaphoid  is  very  clearly 
seen,  but  here  the  foreshortened  view  of  the  tubero- 
sity of  the  bone  begins  to  be  apparent  ;  when  the 
hand  is  in  the  position  of  radial  deflection,  as  in 
Fig.  8,  the  tuberosity  stands  out  very  clearly  as  a 
sort  of  second  shadow  superimposed  upon  the  normal 
thickness  of  the  bone.  Very  often  tlie  outline  of  the 
tuberosity  does  not  coincide  accurately  with  that  of 
the  rest  of  the  bone,  and  thus  there  is  produced  an 
appearance  of  a  notch  on  the  outer  border  of  tlie 
bone  ;  this  is  very  frequently  diagnosed  by  the 
uninitiated  as  a  fracture,  but  by  carefully  scrutiniz- 
ing the  lower  articular  surface  of  the  bone,  i.e., 
that  for  the  os  magnum,  it  will  be  seen  that  there 
is  no  evidence  of  fracture  there  {Figs.  9  and  10). 
Occasionally  the  notch-like  border  of  the  tuberosity 
has  been  described  as  evidence  of  a  compression - 
fracture  of  the  edge  of  the  scaphoid  produced  by  impaction  upon  the  styloid  process  of 
the  radius,  but  this  is  simply  a  misinterpretation  of  radiographic  appearances  ;  such 
a  fracture  does  not  occur. 


Fig.   5. — Xormal  irarinis   in   aililuotioii,   or 
ulnar  deflection. 
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I-k;.  <1.  Showiiii.'  a  siimiltMiieoiis  fnicture  of  tlie  rk'lit  soiiplioid  and  of  tli."  lowor  left  radial  ojiioliy ^j.^.  Tl '• 
vprtical  crack  throu^'h  tlie  latter  is  not  well  seen  here,  but  k  quite  distinct  in  Fig.  7,  taken  from  the  s'anie  patient. 
(Note  how  well  the  scaphoid  is  seen  when  photof-'raphed  with  the  hand  adducted.) 


FKi.  7. —  I'racturc  of  ridit  scai>lioid.  and  vertical  crack.  throiiL.'li  lower 
epiphysis  of  left  radius. 


FlO.  8. — Xorinal  carp"-''  In  abductiua, 
or  radial  Uellcctioii. 


14 


THE     BRITISH    JOURNAL     OF     SURGERT 


Codman  and  Chase, ^^  in  their  classical  article  in  the  Annals  of  Surgenj  for   1905,  lay 
down  a  precise  technique  to  be  adopted  in  a;-raying  cases  of  fractured  scaphoid,  or  sus- 

jjected  cases  of  that  injury  ;  they  say  that  the  two 
hands  should  be  placed  side  by  side,  })alms  downwards, 
and  with  the  thumbs  as  close  together  as  possible  ; 
the  hands  should  be  as  much  ulnar-deflected  as  possible, 
the  tube  placed  on  a  level  with  the  knuckles,  and  in 
this  position  the  photograj)h  should  be  taken  (Fig.  0). 
Further,  views  should  be  taken  with  the  palms  sujjina- 
ted.  It  is  hardly  necessary  to  add  that  plates  should 
always  be  taken  ;  mere  examination  with  the  fluoro- 
scopic screen  is  totally  unreliable  for  the  detection  of 
these  fractures  in  all  cases.  Nevertheless,  in  a  doubtful 
case,  screen-examination  should  be  employed  as  an 
adjunct  to  the  taking  of  ])lates,  arid  for  this  reason  : 
the  line  of  fracture,  when  the  bone  is  broken  through 
the  waist,  as  it  usually  is,  is  not  always  just  at  right 
angles  to  the  surface  of  the  couch  and  to  the  incident 
ray,  even  when  the  hand  is  held  in  the  standard 
position.  The  rays  therefore  have  to  travel  through 
a  normal  thickness  of  bone,  and  the  existence  of  a 
linear  fracture  may  quite  easily  be  overlooked  in  con- 
sequence. If,  however,  the  wrist  is  slowly  turned  from 
the  fully-supinated  to  the  fully-pronated  position,  there 
must  be,  at  some  stage,  a  moment  when  the  rays  will  pass  through  the  small  sjiace 
between  the  fragments,  and  at  this  moment  the  observer  will  see  a  bright  band  of  light 
on  the  screen.  (This  ajiplies,  of  course,  only  to  recent  fractures,  before  callus-formation 
has  taken  ])Iace.)     {Figs.  11-13.) 

The  jjroper  routine  to  be  observed,  then,  in  .r-raying  a  recent  fracture  of  the  scaphoid, 
consists  in  :    (1)  Fluoroscopy,  in  all  positions  between  full  su])ination  and  full  pronation  : 


Fig.  9. — A  '  notched  '  scaphoid,  i.e.,  a 
view  ill  which  the  foresliorteiied  tuberosity 
is  superimposed  upon  the  shadow  of  tlie 
roinaiuder  of  the  bone. 


]■"]<!.  ]0. — Viaile's  fracture,  i.e.,  fracture  of  posterior  lip  of  lower  end  of  radius  b\-  force  transmitted  throu^'li  the  scaphoid. 
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(2)  Takiiiji'  plates  of  l)()tli  wrists,  in  Codinan  and  Chase's  standard  position,  one  set  witii 
tiie  palms  turned  up,  and  the  other  set  with  the  ])alnis  turned  down  ;  (li)  Oeeasionally, 
when  the  fracture  of  the  scaphoid  is  merely  part  of  a  complicated  injury  of  the  car[)us,  it 
mav  be  well  to  take  stereosco])ic  jMctures  of  the  wrist  ;  in  such  a  view  the  bones  stand 
out  very  ])erfeetly  in  relief,  and  a  very  beautiful  view  of  the  ear])al  tunnel  is  secured. 


Fig.  11. — Diagram  showiiip  liow 
the  .r-ray  passing  verticjilly  tliroiigli 
a  fracture  of  tlie  scapiiold  proJuces 
a  dear  liniid  of  ligiit  acror^s  tlie 
sl!:\<lo\v  on  tlie  (^creen. 


Fli!.  13. — Sliows  how  oblique 
fracture  can  be  demonstrated  by 
rotating  wrist. 


Fit!.  13. — Shows  that  no  clear 
Iiand  will  be  seen  if  the  incident  ray 
does  not  pass  vertically  through 
fracture. 


This  discussion  on  the  radiography  of  the  scai)hoid  leads  up  to  the  question  of  varia- 
tions in  the  position  of  the  scaphoid  in  accordance  with  variations  in  the  position  of  the 
hand  as  a  whole.  This  is  of  more  than  merely  academic  or  radiological  importance,  for  it 
has  a  very  practical  bearing  upon  the  mechanism  of  the  production  of  fracture,  or,  rather, 
of  the  various  fractures.  The  question  has  been  studied  by  dissections,  both  in  the  cadaver 
and  in  the  living  ]>atient,  but  by  far  the  best  idea  can  be  obtained  by  carefully  studying  a 
series  of  stereoscopic  views  of  the  carpus,  taken  in  various  positions.  To  anyone  who  has 
not  tried  this  method,  it  will  come  as  a  revelation  ;  the  views  obtainable  are  very  beautiful, 
and  give  one  a  wliolly  new  concej)tion  of  wliat  happens  to  the  various  parts  of  the  carpus 
during  various  movements.  Moreover,  the  results  thus  obtained  are  necessarily  much 
more  reliable  than  those  obtained  under  the  very  artificial  conditions  of  dead-house  dissec- 
tion, where  all  the  surrounding  soft  parts  have  to  be  cut  away  before  the  bones  can  be 
studied. 

The  first  and  most  obvious  fact  that  we  note  about  the  movements  of  the  scaphoid  is, 
that  when  the  hand  is  radially  deflected  (or  abducted)  it  slides  well  luider  cover  of  the 
lower  articular  surface  of  the  radius  (Fig.  8),  whilst  when  the  hand  is  ulnar  deflected  (or 
adducted)  the  scaphoid  is  dragged  out  of  this  cover,  and  becomes  perhaps  more  exposed 
to  injury  {Fig.  5).  In  many  radiograms  it  even  appears  that  the  scaphoid  tends  to  leave 
the  radius,  so  tiiat  tliere  is  a  clear 
space  seen  between  the  lower  bor- 
der of  the  radius  and  the  upper 
border  of  the  scaphoid,  whilst  there 
is  evidently  an  ample  radiocarpal 
space  in  which  the  scaphoid  can 
lie  {Fig.  -)}. 

When  the  hand  is  radially 
deflected,  however,  the  scaphoid  is 
thrust  up  against  the  radius,  and 
the  radiocarpal  space  for  the  bone 
is  minimal.  Over  and  above  the 
purely  lateral  movement  of  the 
scaphoid,  Nogier^*  has  described  a 
■[jseudo-luxation'  of  the  bone,  by 
wiiieh  he  means  an  anteroposterior 

tilting  of  the  scaphoid  during  radial  deflection  ;  the  bone  tilts  in  a  dorsi-palmar  direction, 
so  that  the  tuberosity  comes  forward  and  apjiears  much  more  foreshortened  than  it  really 
is  ;    in  other  words,  in  al)duetion  of  the  wrist  the  scaphoid  comes  to  lie  much  more  nearly 


A 


Fig.  II. — Nonnal  cari'i's,  in  extension, 
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at  a  right  angle  with  tlie  long  axis  of  the  forearm  than  it  normally  does.  (In  its  normal 
position,  it  makes  an  angle  of  about  45°  with  the  long  axis.)  This  increased  tilting  of 
the  bone  with  radial  deflection  of  the  wrist  explains  of  course  the  superimposing  of  the 
shadow  of  the  tuberosity  upon  that  of  the  body  of  the  bone,  as  explained  above  {Figs. 
8,  9,  and  esj)ecially  Fig.  24).  If  the  wrist-joint  be  extended,  the  tilting  goes  a  stage 
further,  and  the  scaphoid  comes  to  be  ])ractically  jierpendicular  to  the  long  axis  of  the 
forearm,  and  lies  in  close  contact  with  the  lower  articular  surface  of  the  radius  and  its 
styloid  process  {Fig.  14). 

From  a  study  of  the  radiograms  here  reproduced  it  is  easy  to  see  that,  in  all  positions 
of  the  wrist,  the  body  of  the  scaphoid  continues  to  act  as  a  buffer  between  the  os  magnum 
and  the  radius,  and  to  transmit  force  to  the  radius  from  the  outer  column  of  the  car|)us 
and  metacarpus  ;  however  much  it  may  project,  at  least  the  bone  never  escapes  from  its 
radiocarpal  jjocket.  In  certain  positions  the  body  of  the  bone  must  obviously  be  pinned 
very  securely  between  the  radius  on  the  one  side  and  the  os  magmun  on  the  other,  whilst 
the  projecting  tuberosity  is  subjected  to  various  forces,  direct  or  indirect,  by  which  frac- 
ture may  be  produced.  Moreover,  the  scaphoid  is  adapted  to  act  as  a  buffer,  not  only 
because  of  its  ])osition,  but  also  in  virtue  of  its  very  structure,  for  it  is  mechanically  weaker 
than  either  the  radius  or  the  os  magnum  ;  it  serves  admirably,  therefore,  to  dissipate 
force  transmitted  through  it,  but  is  liable  to  suffer  in  the  process.  In  order  to  allow  of  a 
certain  amount  of  gliding  during  this  force-dissipating  or  force-distributing  process,  the 
sca])hoid  is  left  by  nature  comparatively  free  from  attachments  :  it  is  anchored  to  the  os 
magnum  and  to  the  semilunar  by  an  interosseous  ligament  ;  but  it  is  quite  free  from 
the  trapezium,  the  trajjezoid,  and  the  radius,  whilst  none  of  the  thenar  or  any  other  nuiscles 
are  attached  to  it,  and  the  anterior  annular  ligament  is  attached  only  to  the  proximal 
part  of  it.  We  shall  see,  later,  that  this  comparative  detachment  from  neighbouring 
structures,  though  no  doubt  it  has  its  advantages,  has  also  a  great  deal  to  do  with  the 
marked  tendency  to  non-union  which  fractures  of  this  bone  display. 

There  has  been  much  acrimonious  discussion  as  to  whether  all  those  cases  in  which  a 
radiogram  clearly  shows  a  partition  of  the  scaphoid  are  really  cases  of  fracture.  Many 
authorities  maintain  that  there  exists  a  condition  of  bipartite  scaphoid,  which  is  quite 
independent  of  fracture,  and  is  probably  a  develojjmental  freak.  Their  opponents  contend 
that  all  the  cases  described  as  bipartite  scaphoids  are  really  cases  of  old  ununited  frac- 
ture. No  doubt  fracture  of  the  scaphoid  does  frequently  occur  in  cases  diagnosed  and 
treated  as  sprains  of  the  wrist,  and  non-union  inevitably  follows  ;  a  pseudarthrosis  develops 
between  the  fragments,  and  if  there  is  little  or  no  callus  exuberance,  and  little  arthritis,  it 
is  very  easy  indeed  to  mistake  the  radiographic  appearances  for  those  of  bipartite  scaphoid. 
It  is  assumed  that  in  many  of  the  cases  described  as  bipartite  scaphoid  there  was  really 
a  fracture,  and  that  the  accident  has  been  forgotten.  But  even  allowing  for  the  extra- 
ordinary stupidity  and  forgetfulness  of  some  classes  of  patient  (so  that  one  has  even  seen 
cases  of  bony  ankylosis  of  the  hip  in  wlich  no  history  of  previous  pain  or  illness  could  be 
extracted),  it  is  almost  inconceivable  that  a  grown-up  person  could  completely  forget  the 
accident  that  would  lead  to  a  fracture  of  the  carpus.  The  youngest  age  at  which  this 
fracture  has  been  recorded  is  15  years,  and  the  average  age  is  24  years.  It  must  not  be 
forgotten  that  these  fractures  only  occur  in  adults,  and  only  after  considerable  violence. 
Nevertheless,  it  cannot  be  denied  that  nearly  all  the  'bipartite  scaphoids'  that  have  been 
described  have  been  found  in  cadavera,  and  that  a  routine  search  amongst  live  patients, 
by  means  of  the  x  rays,  fails  to  reveal  the  condition  in  anything  approaching  the  frequency 
which  the  champions  of  the  bipartite  bone  assert  to  be  normal.  They  say  that  bipartite 
scaphoid  occurs  in  i  per  cent  of  normal  human  beings,  and  that  the  bone  is  partly  cleft 
in  as  many  as  2  per  cent.  In  not  one  of  all  the  radiograms  examined  in  connection  with 
this  article  has  any  example  been  found,  nor  can  I  remember  ever  to  have  seen  one  whilst 
examining  wrists  with  the  x  rays  for  any  purj)ose  whatsoever. 

But  though  we  may  not  concede  that  jjartition  of  the  scajihoid  is  common,  we  can 
hardly  deny  that  it  sometimes  occurs.  There  is  much  evidence,  hard  to  controvert,  to 
show  that  it  does.     In  the  first  place,  partition  of  the  scaphoid  is  almost  always  bilateral, 
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whereas  fracture  of  the  scaphoid  rarely  is  (only  1  in  18  cases).  Next,  it  has  been  demon- 
strated by  (|uite  a  number  of  independent  observers,  ineludinu:  Ratnbaud,  Renault,  Barde- 
lebeu,  and  Thilenius,  that  there  are  often  two,  and  oeeasionally  even  three,  ossifie  centres 
in  a  human  scaphoid  ;  normally  these  unite  and  form  one,  which  is  clearly  seen  with  x  rays 
at  six  years  of  a<>e,  but  remains  cartilaginous  and  cushion-like  up  to  sixteen  years,  and 
then  beoins  to  ossify  throujihout.  It  is  easy  to  appreciate  that  sometimes  these  separate 
ossitic  centres  might  fail  to  unite  in  the  ordinary  way  ;  sometimes  they  fail  entirely,  when 
the  condition  of  bipartite  scaphoid  is  produced,  and  sometimes  they  fail  partially,  when 
there  is  ])roduced  a  cleft  or  notched  scaphoid.  The  statement  that  the  scaphoid  might 
sometimes  be  bipartite  seems  to  have  been  made  first  of  all  by  W'enzel  (iriiber,  in  18(55  : 
l)ui  the  first  really  authoritative  work  on  the  subject  was  that  of  Pfitzner,  published  in 
1  {)()()  ;  he  investigated  1450  wrists  from  this  particidar  j)oint  of  vicM',  and  found  amongst 
them  9  cases  in  which  the  scaphoid  was  completely  bipartite  (7  left  and  2  right),  and  29 
cases  in  which  it  was  partially  cleft  (15  left  and  14  right).  In  these  cases,  the  outer  bone 
articulates  with  the  os  magnum,  trapeziinn,  and  trapezoid,  and  the  inner  articulates  with 
the  radius,  semilunar,  and  os  magnum  ;  this  arrangement  is  constant.  The  outer  part 
is  to  be  regarded  as  the  true  scaphoid,  and  the  inner  as  a  metascaphoid.  Sometimes  there 
is  an  OS  centrale  as  well  in  these  cases,  and  it  may  either  be  present  as  a  separate  bone,  or 
may  be  fused  jKirtly  or  completely  with  the  radial  or  true  scaphoid.  In  Pfitzner's  article 
will  be  found  a  full  bibliography  of  bipartite  scaphoid.  It  also  includes  a  romantic  account 
of  the  discovery  of  the  first  os  centrale  ;  the  distinguished  mor])hologist,  Dwight,  had 
l)r()phesied  its  existence  long  before  any  example  of  it  had  been  found,  basing  his  assertion 
on  studies  in  comparative  anatomy,  and  on  the  examination  of  the  carjjus  in  the  skeletons 
of  prehistoric  men  ;  years  later,  the  os  centrale  was  discovered  by  the  aid  of  x  rays  in  a 
living  man's  hand.  The  whole  story  reminds  one  of  the  foretelling  of  the  existence  of 
various  chemical  elements  and  their  physical  properties  from  a  study  of  the  atomic  series, 
and  the  ultimate  discovery  of  each  of  them.  The  existence  of  iodine,  for  example,  and 
its  properties,  were  forecasted  successfidly  in  this  way,  and  the  same  is  true  of  several  of 
the  rare  metals  lately  discovered. 

Pfitzner  worked  out  a  sort  of  schema  of  the  human  wrist,  in  which  there  appears  not 
only  an  os  centrale,  but  also  an  os  scaphoideimi  radiale  and  an  os  scaphoidevun  ulnare  ; 
this  schema  was  based  on  comparative  anatomy.  The  os  centrale  has  been  shown  to  exist ; 
enthusiasts  will  probably  say  that  this  is  an  argument  in  favour  of  the  other  bones  also 
existing,  and  they  will  say  that  the  bipartite  scaphoid  is  the  living  representation  of  the 
theoretical  os  scaphoideiun  radiale  and  the  os  scaphoidcum  ulnare.  In  actual  fact,  how- 
ever, the  bipartite  scaj)hoid  has  not  been  demonstrated  as  often  as  one  would  have  expected  ; 
Pfitzner  says  that  he  found  the  bone  completely  cleft  in  \  per  cent  of  all  wrists  examined 
in  his  series  of  1456  ;  Codman  and  Chase, ^^  however,  "  did  not  find  a  single  divided  scaphoid 
that  was  not  definitely  associated  with  injury  "  in  a  series  of  1040  wrists  that  they  exam- 
ined. They  therefore  consider  that  bipartite  scaphoid  is  so  rare  that  it  cannot  be  held 
to  account  for  the  comparatively  common  cases  of  apparent  fracture  (amounting  to  J  per 
cent  of  all  fractures,  in  fact).  Another  important  point  is  that,  at  operation,  the  adjacent 
surfaces  of  the  bones  are  always  found  to  be  rough,  and  to  consist  of  cancellous  bone  : 
whereas,  in  true  bipartite  scajjhoid,  articular  cartilage  would  always  be  foimd  clothing 
them,  and  it  would  be  ])erfectly  smooth  and  glistening. 

The  lack  of  confirmation  for  Pfitzner's  findings  is  a  very  telling  point  against  those 
who  believe  in  bipartite  scaphoid,  for  an  ounce  of  practice  is  worth  a  pound  of  theorizing  : 
nevertheless,  there  are  certain  other  points  to  be  borne  in  mind  which  suj)port  their 
claims  to  some  extent  :  (1)  The  condition  is  sometimes  associated  with  other  develop- 
mental anomalies,  such  as  webbing  of  the  fingers,  premature  synostosis  of  the  phalanges. 
If  one  developmental  peculiarity  exists,  it  rather  strengthens  the  belief  that  any  other 
abnormality  present  is  of  developmental  origin  also.  (2)  In  a  fair  proportion  of  cases 
(though  not  in  many  of  Pfitzners)  the  condition  seen  is  bilateral,  whereas  bilateral 
fracture  of  the  scaphoid  is  admitted  by  every  one  to  be  exceedingly  unconnnon. 
(3)  Complete  absence  of  any  history  of  injurv^we  have  dealt  with  this  point  above. 
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To  sum  up,  I  think  we  must  admit  that  the  evidence  is  so  strong,  and  the  arguments 
are  so  good,  that  one  cannot  deny  that  partition  of  the  scaphoid  does  sometimes  occur  as 
a  developmental  reversion  ;  but  it  is  jirobable  that  many,  and  perhaps  most,  of  the  cases 
actually  described  have  been  ordinary  cases  of  'missed'  fracture  of  the  scaphoid.  The 
truth  lies,  as  usual,  midway  between  the  two  extreme  views  that  liave  been  ])ut  forward. 


Fig.  15. — -00111111111111611  scaphoid  and   oblique  fracture  of  lower  end  of  "radius 
(involvliii;  articular  surface).  Anteversion  of  fragment.     Direct  injury. 

Next,  let  us  study  the  radiographic  appearances  of  the  various  types  of  fracture  that 
occur,  and  consider  how  they  are  produced.  The  ordinary  text-books  talk  about  "frac- 
ture' of  the  scaphoid,  but  there  are  in  reality  several  perfectly  distinct  varieties  ;  this  is 
why  the  present  article  has  been  entitled,  "Fractures  (and  not  Fracture)  of  the  Scaphoid  ". 


Figs.  16,  17. — Transvei-se  or  '  snappcd-waist '  fracture  of  scaphoid,  produced  in  abducted  position 

of  carpus,  as  always. 

The  several  types  connote  several  different  mechanisms,  and,  armed  with  a  precise 
knowledge  of  the  normal  anatomy  and  function  of  the  scaphoid,  it  should  not  prove 
difficult  to  work  out  these  mechanisms. 

The  commonest  fracture  is  a  clean  snap  across  the  waist  of  the  bone.     Usually  the 
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I'lG.  18. — Old  fracture  of  waist  of  scaplioW. 


hiH'ak  is  af  the  iniddk'  oC  the  l)()iu',  which  is  its  slenderest  part,  hut  sometimes  it  is  nearer 
to  one  or  other  end.  Obviously  this  dil'ierenee  depends  upon  the  position  in  which  the 
bone  (i.e.,  the  carpus)  happens  to  be  held  at  the  time  of  the  injury.  It  is  also  evident  that 
the  fracture  must  be  produced  by  an  indirect  force,  of  the  snapping  variety,  and  not  by 
a  crush  or  other  direct  injury,  One  part  of  the  bone,  presumably,  must  be  tij;htly  {^ripped, 
whilst  force  is  bein<);  applied  to  the  other  part.  Two-thirds  of  all  fractures  of  the  scaj)hoid 
are  of  this  '  snapped-waist  '  variety  (GO  ])vr  cent  to  be  precise)  (Figs,  (i,  10,  17,  18). 
Wiien  a  clear  account  of  the  accident  can  be 
obtained,  it  is  always  to  the  effect  that  the  hand 
was  abducted  at  the  time.  We  saw,  it  will  be 
remembered,  that  when  the  hand  was  abducted,  the 
scaphoid  was  firmly  jammed  between  the  os  majinum 
on  the  one  side  and  the  lower  end  of  the  radius  on 
the  other  :  also,  we  saw  that  in  this  position  the 
scaphoid  became  more  or  less  vertical,  and  whilst  in 
this  position  it  served  as  a  buffer  to  dissipate  force 
applied  to  the  distal  part  of  the  hand,  i.e.,  the  carpus 
or  metacar})us.  The  dorsal  i)art  of  the  bone  is  very 
firmly  held,  but  the  palmar  end- is  held  less  firmly, 
and  i)rojects  somewhat  from  the  radiocarpal  socket 
(Figs.  0  and  16);  therefore  the  scaphoid  yields  at  its 
weakest  }joint,  viz.,  the  middle.  In  other  words,  the 
line  of  fracture  usually  continues  the  midcarpal  inter- 
line. If  abduction  is  less  extreme  at  the  moment 
of  impact,  the  fracture  will  be  nearer  to  the  ulnar  end 

of  the  bone.  A  fall  upon  the  outstretched  hand  is  the  commonest  type  of  accident,  but 
backfires  when  starting  up  motor  cars  are  sometimes  held  responsible.  At  any  rate,  the 
violence  is  always  api)lied  indirectly.  Of  all  the  authors  who  have  written  on  fractures 
of  the  scaphoid,  de  Fortunet  alone  thinks  that  direct  injury  (Fig.  19)  is  a  common 
mechanism,  and  certainly  it  cannot  be  the  mechanism  of  the  snapped-waist  variety, 
which   is    the  commonest   fracture.      Speese®*   talks   of  two   kinds   of  transverse    fracture 

(i.e.,  '  split-waist'  fractures),  one 
associated  with  compression,  and 
the  other  without  it.  It  is  conceiv- 
able that  at  the  extreme  limit  of 
radial  deflection  of  the  hand  the 
scaphoid  might  impact  upon  the 
styloid  process  of  the  radius  (Fig. 
8),  and,  if  it  failed  to  break  it,  it 
might  itself  be  somewhat  crushed 
together  and  c(mi])ressed  in  the  pro- 
cess ;  but  this  seems  improbable 
when  we  recall  the  vertical  pseudo- 
luxation  which  occurs  in  the  scaphoid 
in  this  position.  It  is  far  more  likely 
that  the  apparent  *  compression  '  is 
simply  callus  resulting  from  the  re- 
])air  of  an  ordinary  transverse  frac- 
ture. I  have  yet  to  see  a  recent 
fracture  of  the  scaphoid,  jjroduced  during  abduction  of  the  hand,  in  which  the  immediate 
radiogram  shows  any  sign  of  compression. 

Radial  deflection  of  the  hand,  together  with  some  degree  of  extension  of  the  wrist- 
joint  (such  as  occurs  in  falls  upon  the  outstretched  palm),  is  resjjonsible  not  only  for  trans- 
verse fracture  of  the  scaphoid,  but  also  for  a  certain  fracture  of  the  radius  which,  as  far 
as  I  can  discover,  was  first  accurately  described  by  Vialle,  of  Lyons.     I  mean  the  ver>- 


KlCi.   19.  —Comminuted  fracture,  produceil   liy  direct   iiijurv. 
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Figs.  -20,  21.- 


-  Fracture  of  soaphoiil, 
of  \  i,l 


111  of  radius  by  soai>lioii.l  (a  severe  degree 

's  Ir.ii-ture). 


characteristic  fracture  of  the  posterior  Hp  of  the  lower  articular  surface  of  the  radius  ;  it 
is  a  fracture  which  is  very  constant  in  type,  and  quite  familiar  to  anyone  who  sees  a  number 
of  forearm  fractures,  but  its  mechanism,  and  the  part  played  therein  by  the  scaphoid, 
have  not  hitherto  been  clearly  described  and  appreciated.  The  splitting-olT  of  the  piece 
of  radius  usually  follows  a  line  that  rvins  obliquely  upwards  and  outwards,  as  one  would 

expect,  seeing  that  the  hand 
is  abducted  at  the  time  of 
impact  (Fig.  10).  A  lateral 
view,  in  these  cases,  will 
show  that  it  is  only  the 
l)osterior  lip  of  the  radius 
that  has  been  chijjped  off 
and  displaced,  and  not  its 
whole  thickness.  Sometimes 
the  scaphoid  breaks  the 
radius  as  it  strikes  it,  but 
escapes  injury  itself,  as  in 
Figs.  10  and  24  ;  at  other 
times  both  bones  may  be 
broken,  as  in  Figs.  20  and 
21  ;  whilst  on  other  occa- 
sions it  is  the  scaphoid  alone 
which  gives  way  ;  no  doubt 
this  is  partly  due  to  its 
being   structurally  weaker  than   either  the   os   magnum   or   the   radius. 

Another  variety  of  injury  which  occasionally  occurs  in  association  with  fracture  of 
the  scaphoid  is  fracture  of  the  lower  radial  epiphysis.  An  example  of  this  is  seen  in 
Fig.  7,  which  shows  a  definite  vertical  fracture  without  displacement  through  the  lower 
epiphysis  of  the  left  radius  ;  in  this  same  patient  there  was  produced  simultaneously  a 
fracture  of  the  right  scaphoid.  Fig.  6  is  another 
view  of  the  same  patient,  taken  with  the  two  wrists 
side  by  side,  and  in  this  })icture  the  existence  of 
the  fracture  of  the  radial  epiphysis  is  masked  by 
the  overlapping  of  the  semilunar.  This  illustrates 
the  importance  of  taking  several  views  at  various 
angles  in  difficult  cases  of  fracture  about  the  carpus. 
Of  those  who  have  written  about  the  mechanism 
of  fracture  of  the  scaphoid,  Vialle,***'  Princeteau,^^ 
John  B.  Murphy,*^  Jaboulay,^-  and  Dest'ot^'^.^'* 
have  all  taken  the  view  that  fracture  was  normally 
produced  by  a  fall  upon  the  abducted  hand. 

Fracture  also  occurs  in  adduction,  or  ulnar  de- 
flection, of  the  hand,  but  this  is  much  less  common. 
The  usual  form  of  violence  is  a  backfire,  so  that  we 
have  a  combination  of  ulnar  deflection  and  forcible 
extension  of  the  wrist-joint.  This  may  produce 
sudden  extreme  tension  of  the  external  radioscaphoid 
ligament  Avhich  is  attached  to  the  tuberosity  of  the 
bone,  and  this  may  be  avulsed  ;  the  fracture  is 
perfectly  characteristic,  and  if  one  knows  accurately 
the    nature  of  the  force  applied,  the  existence  of  a 

fracture  of  this  type  can  be  prophesied  safely  {Fig.  22).  This  is  not  at  all  a  common 
form  of  fracture  of  the  scaphoid  ;  it  has  been  described  by  J.  B.  Murphy,*^  and  also  by 
Speese,®*  thus  making  three  types  described  by  the  latter  author,  viz.,  the  transverse 
fracture  with  compression,  the  transverse  fracture  without  compression,  and  the  avulsed- 


'^-'  Fig.  22.  Inirtun-  of  the  '  avulsed  tuber- 
Oi=ity  '  type,  ])rodueed  in  adduction  or  ulnar 
deflection  of  carpus. 
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tuberosity  type.  When  extension  of  the  wrist  is  extreme,  inipaetioii  may  oeeiir,  or 
sonietinies  eoinniiniition.  from  compression.  McCarty^"  alone  thinks  that  iihiar  deflection 
is  the  conunonest  mechanism  of  Iractures  of  the  scaphoid;  he  tliinks  that  it  is  in  this 
position  that  tlie  onUnary  'snapped-waist'  type  is  produced  ;  he  argues  that  in  uhiar 
deflection  plus  hyperextension  of  the  wrist,  the  scaphoid  j)rojects  beyond  the  radius  : 
the  distal  end  is  firmly  fixed  by  lioaments,  but  the  proximal  fragment  is  mobile,  being 
articular,  and  attached  solely  to  the  anterior 
annular  ligament  ;  therefore,  he  says,  it  is 
between  the  two  that  the  bone  gives  way. 

The  third,  and  by  far  the  rarest,  mechan- 
ism consists  in  fracture  of  the  scaphoid  during 
hy|)erflexi()n  of  the  wrist.  In  this  jjosition 
(Fi<f.  28),  the  two  rows  of  earj)al  bones  try  to 
se|)arate  from  one  another  ;  the  tendency  is 
for  the  first  row  of  bones  to  move  forwards 
and  the  second  row  backwards  ;  the  radio- 
carpal socket  of  the  scaphoid  is  widely  opened 
up,  and  as  the  bone  is  only  supported  behind 
by  the  tendons  of  the  extensores  carpi  racbalis 
longior  and  brevior,  it  follows  that  very  often 
it  becomes  dislocated.  Such  a  dislocation  is, 
in  fact,  but  the  first  stage  of  an  intercarpal  fig.  23.— Normal  carpus  in  iiypcrfiexion. 

dislocation.     In  other  instances,  however,  the 

scaphoid  is  broken,  the  reason  being  that  the  bone  in  this  position  practically  enters  into 
the  formation  of  both  rows  of  the  carpus  ;  and  it  naturally  follows  that  if  one  part  tries 
to  move  in  one  direction,  and  the  other  part  in  the  reverse  direction,  fracture  nuist  ensue. 
-MacLennan^"  has  advanced  the  view  that  fracture  of  the  scaphoid  is  usually  produced 
during  hyperflexion  of  the  wrist,  the  lower  or  most  posterior  part  of  tlie  joint  receiving 
the  main  impact  ;    in  such  a  case  there  may  be  fracture  of  the  lower  part  of  the  radius 

as  well  ;  Vialle""  and  Vallas 
have  recognized  that  fracture 
may  be  produced  in  this  way, 
though  they  do  not  go  so 
far  as  to  say  that  it  is  the 
common  way.  In  the  Guy's 
series  there  has  been  no 
example  of  an  injury  of  this 
type. 

A  knowledge  of  the 
mechanism  of  production  of 
the  several  fractures  of  the 
scajjlioid  is  of  more  than 
academic  interest,  for  it  will 
hel])  to  i)ut  us  on  our  guard 
in  their  diagnosis.  If.  in 
examining  eases  of  injury  of 
the  wrist,  the  likelihood  of 
fracture  of  the  scaphoid  is  always  borne  in  mind,  it  is  most  improbable  that  such  a 
fracture  will  ever  be  overlooked.  Moreover,  when  the  three  cardinal  signs  of  the  fracture 
are  present  (viz.,  acute  local  tenderness,  limitation  of  extension  of  the  wrist,  and  frdema 
rumiing  up  the  dorsimi  of  the  wrist  in  its  outer  half,  along  the  tendons),  one  can  go 
further,  and  say  that  fracture  of  the  scaphoid  is  actually  present. 

In  all  the  recent  cases  that  I  have  seen,  the  diagnosis  was  definitely  determined  on 
clinical  grounds  before  an  a;-ray  picture  was  made,  and  in  every  case  the  diagnosis  was 
confirmed.      Furthenuore,   in   no  case  has  a  diagnosis   of  fracture   of  the   scaphoid   ever 


i'K;.  '.'1.  -Fracture  of  radius  by  i^caplioiil.     Viallc   typi 
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been  made  without  its  being  subsequently  proved  to  be  correct.  In  some  cases,  when 
the  exact  position  of  the  hand  at  the  time  of  impact  can  be  elicited,  one  can  go  even 
further  with  the  elaboration  of  the  diagnosis,  and  predict  from  the  mechanism  the  exact 
type  of  fracture  that  will  be  found. 

A  radiogram  cannot  be  regarded  as  an  intallible  means  of  determining  whether  a 
fracture  of  the  scaphoid  has  imited  or  not,  but  in  many  cases  it  gives  a  very  clear  indica- 
tion, and  conclusions  drawn  from  radiograms  have  frecpicntly  proved  at  operation  to  be 
quite  correct.  The  commonest  observation  that  one  makes,  in  old  fractures,  is  that  they 
have  remained  imunited.  More  than  three-quarters  of  all  the  old  cases  seen  at  the  present 
time  show  non-union,  and  it  appears,  from  a  comparison  of  these  cases  with  others  in 
which  union  has  taken  place,  that  the  greater  part  of  their  disability  is  due  to  the  non- 
union and  the  secondary  results  to  which  it  gives  rise.  At  o])eration  it  is  found  that  the 
opposed  surfaces  of  the  pieces  are  not  covered  with  smooth  articular  cartilage  (as  they 
would  be  in  cases  of  true  bipartite  sca])hoid),  or  with  glistening  fibrous  tissue,  or  pseudo- 
cartilage,  but  that  they  are  rough,  and  grate  when  rubbed  together  ;  moreover,  there  is 
very  often  some  slight  exuberance  of  callus  ujjon  the  articular  surfaces  of  the  bone,  and 
one  can  well  imagine  that  such  a  rough  material,  scra|)ing  against  the  polished  lower  end 
of  the  radius,  might  cause  a  sudden  twinge  of  pain,  and  make  a  man  drop  his  tools.  Some- 
times there  is  definite  evidence  of  chronic  local  arthritis  of  the  joint  in  the  shape  of  red- 
dening and  thickening  of  the  soft  parts,  and  a  slight  increase  in  the  quantity  and  viscidity 
of  the  synovial  fluid.  Not  only  inside  the  joint,  but  around  it  also,  there  may  be  evidence 
of  chronic  irritation  ;  if  so,  the  prognosis  is  so  much  the  more  grave,  for  in  this,  as  in  all 
articular  and  para-articular  fractures,  the  effect  of  the  injury  upon  the  joint  is  far  more 
important  than  its  effect  upon  the  bone  itself.  It  is  often  said  that  the  chief  reason  for 
the  non-union  is  de|)rivation  of  blood-supply,  consecpient  upon  the  injury  ;  but  as  the 
scajjhoid  normally  receives  its  main  blood-supply  by  way  of  the  ligaments  attached  to  it, 
and  as  these  are  seldom  or  never  ruptured,  it  is  rather  difficult  to  see  how  this  oft-repeated 
explanation  applies. 

Preiser^®  has  contributed  some  interesting  cases,  in  which  he  has  shown  that  injury 
of  the  wrist  may  be  followed  by  a  central  absorptive  process  going  on  in  the  scaphoid, 
the  so-called  'rarefying  osteitis',  and  a  bone  thus  weakened  may  subsecpiently 
undergo  pathological  fracture  ;  he  suggests  that  the  area  of  increased  transradiancy 
seen  in  his  a;-ray  photographs  is  due  to  absorption  of  the  bone  caused  by  rupture 
of  the  nutrient  blood-vessels.  His  pictures  show  the  central  areas  of  absorption  in  these 
damaged,  but  imbroken,  scaphoids  very  clearly,  and  one  can  easily  imagine  that  after 
fracture  a  similar  absorptive  process  might  go  on  in  the  two  halves  of  the  bonfe,  and  lead 
to  non-union  and  formation  of  a  pseudarthrosis  between  them.  In  a  few  cases  where 
the  bone  was  excised  a  few  days  after  fracture  and  carefully  sectioned,  it  has  been  found 
that  the  middle  of  it  was  occupied  by  recent  clot  and  licpiid  blood  ;  in  others,  cystic 
degeneration  has  been  described,  and  has  been  attributed  to  osteitis  fibrosa  following 
the  injury. 

Seeing  that  the  normal  nutrition  of  the  scaphoid  is  by  way  of  the  ligamentous  struc- 
tures attached  to  it,  and  that  these  are  rarely  detached,  it  seems  difficult  to  adopt  a  purely 
vascular  lesion  as  the  explanation  of  the  frequent  non-union.  It  seems  much  more  likely 
that  the  fact  of  the  fracture  being  entirely  intra-articular  has  a  great  bearing  upon  the 
question.  It  is  always  bathed  in  excess  of  synovial  fluid,  and  we  know,  from  the  analogy 
of  other  joint-injuries,  that  synovia  does  tend  to  exert  an  inhibitory  action  upon  jilastic 
processes.  Indeed,  in  a  normal  healthy  joint  that  is  one  of  its  most  important  protective 
functions.  A  third  factor  that  plays  a  large  part,  no  doubt,  in  producing  non-union  is 
undue  mobility,  for,  as  we  have  seen,  most  of  these  fractures  are  overlooked  and  not 
adequately  rested. 

One  pjuglish  author  alone,  as  far  as  I  can  discover,  advocates  massage  and  mobilization 
from  the  very  first  ;  he  says,  writing  in  1911,  that  carpal  fractures  occurring  alone  need 
no  splint  ;  that  a  large  degree  of  freedom  can  be  permitted  from  the  outset  ;  also,  that 
bony  union  is  the  rule  ;    that  restitution  of  functional  utility  should  be  complete  in  three 
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weeks  ;  that  the  formation  of  callus,  given  proper  nmssagc  treatment,  is  unknown,  and 
that  even  if  bony  union  fails  to  occur,  the  patient  suffers  no  inconvenience.  The  majority 
of  surgeons  hold  diametrically  opposite  views.  As  regards  the  scaphoid,  at  any  rate,  it 
is  held  that  early  movements  are  one  of  the  main  causes,  if  not  the  most  im|)ortant  cause, 
of  non-xmion.  And  certainly,  if  we  examine  our  patients'  histories  carefully,  non-union 
does  involve  a  very  grave  disability  in  the  majority  of  cases  ;  tiie  hand  is  painless  if  kept 
still,  but  is  weak  and  untrustworthy  in  use.  As  Codman  and  Chase"  say,  '•  If  the  frac- 
ture remains  imunited,  the  permanent  disability  is  so  great  that  it  seriously  interferes 
not  only  with  the  condort  of  the  patient,  but  with  his  ability  to  enjoy  certain  games  and 
sports,  and  also,  in  the  case  of  working  men,  it  limits  their  working  capacity,  and  hence 
their  ability  to  earn  their  living  ".  These  writers  found  only  three  cases  out  of  their 
series  of  thirty  in  which  the  wrist  had  been  kept  on  s|)lints  for  a  time,  and  in  all  three 
bony  imion  had  taken  place  ;  and,  in  our  own  series,  union  has  occurred  in  all  the  recent 
cases,  after  three  or  four  weeks'  rest  upon  a  wooden  or  metal  "cock-up"  splint.  There 
is  therefore  considerable  evidence  to  show  that  early  movement,  in  the  case  of  this  frac- 
ture, is  most  jjrejudicial,  and  largely  responsible  for  the  production  of  the  non-union. 
One  must,  of  course,  go  a  stage  further  with  the  argument,  and  inquire  whether  non- 
imion  is  the  chief  reason  for  the  disability,  and  whether  function  is  always  good  in  those 
cases  in  which  union  has  taken  place.  It  will  be  found,  on  investigating  the  after- 
histories  of  a  series  of  patients,  that  function  is  always  very  much  better  in  the  united 
than  in  the  non-united  cases  ;  in  the  writer's  experience,  the  average  time  taken  before 
a  man  was  able  to  resume  his  full  work  was  about  eight  weeks  after  the  s|jlints  were 
removed,  i.e.,  eleven  to  twelve  weeks  from  the  time  of  fracture.  This  may  seem  rather 
a  long  time,  but  it  must  be  remembered  that  the  majority  of  these  patients  are  men 
whose  occupations  are  laborious,  such  as  that  of  stone-mason,  "bus  conductor,  wheel- 
wright, etc.  Moreover,  twelve  weeks  is  not  a  long  time  to  spend  on  getting  an  injured 
wrist  well,  if  the  alternative  is  a  joint  that  will  be  troublesome  for  the  rest  of  the 
man's   life. 

As  a  routine  treatment  for  a  recent  case,  therefore,  we  strongly  advocate  jireliminarv 
splinting  for  three  or  four  weeks,  followed  by  mobilization  and  the  employment  of  all 
the  usual  physiotherapeutic  measures,  such  as  whirlpool  baths,  contrast  baths,  or  radiant- 
heat  baths.  The  writer  has  not  been  able  to  make  out  that  the  results  of  four  weeks' 
fixation  were  any  better  than  those  of  three  weeks"  splinting,  and  has  therefore  adopted 
the  shorter  period  ;  and  as  regards  the  type  of  splint  to  be  employed,  a  long  'cock-up' 
has  been  uniformly  used,  on  the  principle  that  if  stiffness  shoidd  ensue,  it  is  better  to 
have  the  wrist  stiff  in  extension  than  in  any  other  position,  because  that  is  its  position 
of  activity. 

.Absolute  immobilization,  in  the  strictest  sense  of  the  word,  has  not  been  attempted, 
nor  has  it  l)een  found  necessary  ;  resting  the  fingers  and  wrist  upon  a  full-length 
•cock-up'  splint  for  three  weeks  has  proved  sullicient  to  ensure  bony  imion  ;  massage 
upon  the  splint  has  been  employed  after  the  first  week,  with  the  object  of  promoting 
absorption  of  inflammatory  products,  allaying  spasm  of  muscle,  and  improving  the 
blood-supply. 

The  principle  of  treatment,  then,  is  very  like  that  which  we  ado|)t  in  the  much 
more  common  injury,  the  so-called  separation  of  the  lower  humeral  epiphysis  :  that  is  to 
say,  we  rest  the  {larts  at  first,  in  order  that  over-production  of  hone  within  the  joint  may 
be  avoided,  keeping  the  joint  meanwhile  in  the  jiosition  of  maximum  usefulness  :  then, 
when  the  hyperaniiia  and  other  callus-promoting  conditions  have  subsided  somewhat, 
we  proceed  to  restore  mobility  and  function  generally. 

Generally  speaking,  the  functional  result  is  good  in  cases  of  fracture  of  the  scaphoid 
when  this  princi|>le  is  followed  ;  in  some  few  cases  it  is  not,  and  in  these  as  well  as  in  a 
munber  of  cases  in  which  the  initial  treatment  has  been  faulty,  operation  has  been  tried. 
A  large  number  of  such  eases  have  been  recorded,  and  the  results  seem  to  have  varie<l 
enormously.  Some  authors  say  that  their  functional  results  have  been  perfect  ;  others, 
that  they  have  effected  little  or  no  improvement  ;    and  many  take  a  sort  of  mid-position. 
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claiming  that  if  they  have  not  cured  their  patients,  they  have  at  least  given  them  more 
useful  wrists.  One  writer,  for  instance,  says,  "  Operation  will  ultimately  give  a  good 
joint.  It  will  not  result  in  a  wrist  of  normal  strength  and  flexibility,  but  it  will  give  a 
strong  painless  joint  which  is  limited  in  the  extremes  of  motion.  When  disability  is 
pronounced  and  the  hands  are  constantly  used,  the  benefit  from  relief  of  pain  may  be 
sufficient  to  warrant  risking  a  loss  of  strength  ". 

There  can  be  no  doubt,  at  any  rate,  that  the  results  of  o})eration  in  late  cases  of 
fracture  of  the  scaphoid  often  leave  much  to  be  desired,  and  it  is  quite  impossible  for  a 
surgeon  to  guarantee  restoration  of  fimction  to  a  patient  to  whom  he  is  proposing  opera- 
tion. In  many  of  the  published  cases  of  excision  of  one  or  both  of  the  fragments,  there 
has  remained  a  marked  degree  of  stiffness  of  the  wrist,  or  of  loss  of  power  ;  several  authors 
give  some  indication  of  the  amount  of  permanent  disablement  when  they  say  that  they 
assess  it  as  .'50  per  cent,  or  that  the  patient  was  only  able  to  lift  three  or  four  kilos  with 
the  injured  liand,  whilst  he  could  lift  thirty  to  forty  with  the  good  hand.  And  there  are 
undoubtedly  many  eases  which  have  not  been  ])ublished,  in  which  excision  of  one  or  both 
fragments  has  failed  to  effect  much  im])rovement.  If  relief  of  pain  be  all  that  the  surgeon 
hopes  to  attain  by  operating,  then  the  same  result  can  be  secured  nuich  more  simply  by 
providing  the  i)atient  with  a  blocked-leather  case,  enclosing  the  forearm  and  wrist,  by 
which  means  painful  extension  and  sudden  wrenches  will  be  avoided. 

The  reason  why  operation  has  often  failed  and  yet  sometimes  succeeds  is  not  far  to 
seek  ;  it  is  simply  that  it  is  often  carried  out  too  late.  The  disability,  as  we  have  seen, 
is  due  to  the  arthritis  and  peri-artliiitis.  and  not  to  the  non-union  per  se  ;  and  if  the  frag- 
ments are  not  removed  till  the  arthritis  has  been  set  up,  and  the  arthritis  persists,  it  is 
clear  that  such  an  operation  must  be  foredoomed  to  failure.  Operation  can  only  succeed 
if  it  is  done  early.  The  proper  course  is  to  try  s))linting  for  three  weeks,  followed  by 
massage,  mobilization,  and  physiotherapy  for  anything  up  to  three  months  :  and  if,  by 
that  time,  fimction  has  not  been  restored  and  the  patient  still  com])lains  of  ])ain  on  move- 
ment, it  is  probably  wise  to  advise  operation  forthwith.  Codman  and  Chase  quote  the 
case  of  a  surgeon,  in  which  early  operation  was  performed  with  the  most  gratifying  result ; 
and  Pforringer^*  mentions  another,  in  which  excision  of  the  whole  scaphoid  was  followed 
by  complete  disappearance  of  pain,  and  the  j)atient  was  enabled  to  lift  and  carry  a  5()-lb. 
weight    without    difficult}'. 

It  is  quite  clear  that  late  operations  are  almost  always  disa]>pointing,  and  that, 
if  operation  is  to  be  employed  at  all,  it  should  be  before  the  condition  of  chronic 
arthritis  has  been   set  up. 

The  technique  of  the  operation  is  quite  simple,  and  it  can,  if  desired,  be  performed 
under  local  analgesia.  An  incision  is  made  on  the  dorsum  of  the  wrist,  along  the  anatomical 
snuff-box  ;  it  is  deepened,  the  radial  nerve  and  artery  being  held  aside  ;  it  goes  down 
parallel  with  the  tendon  of  the  extensor  carpi  radialis  longior,  and  to  the  inner  side  of  it, 
care  being  taken  to  avoid  opening  its  tendon-sheath  ;  the  bone  having  been  removed, 
the  skin  is  sutured,  no  attempt  being  made  to  close  the  joint-capsule.  The  wrist  is  bound 
up,  and  the  patient  is  encouraged  to  make  such  movements  as  the  bandages  allow  from 
the  very  first,  and  a  little  later  on  massage  is  instituted.  It  is  apparently  immaterial 
whether  the  whole  scaphoid  is  removed,  or  only  a  part  of  it  ;  the  wrist  is  certainly  not 
weakened  in  any  perceptible  manner  by  the  removal  of  the  whole  bone,  but  the  results 
of  operation  seem  to  have  been  as  good  when  the  proximal  fragment  alone  has  been 
excised. 

The  Lyons  school  of  surgeons  maintain  that  ablation  of  the  scaphoid  alone  is  '  quite 
inadequate',  and  that  it  has  no  effect  upon  the  arthritis  present — as  one  would 
expect.  Vialle,^*  and  also  Vallas,**  advocate  formal  excision  of  the  wrist-joint,  and 
describe  their  results  as  'very  good'.  No  details  are  given,  however,  and  it  is  difficult 
to  believe  that  such  drastic  treatment  could  really  restore  full  function  to  a  labouring- 
man's  I'ight  wrist. 

From  all  that  has  been  written  about  fractures  of  the  scaphoid,  and  the  many  con- 
flicting  accounts   that   have    been   given   of  the   results    of  various   treatments,  one  fact 
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emerju's  most  clearly,  viz.,  that  all  methods  of  late  treatment  are  imeertaiii  and  iiiisatis- 
lactorv.  It  is  evident  that  aeeurate  diajjnosis  of  the  fraeture  in  the  first  iiistaiiee  is 
essential  to  uniform  success  in  treatment  ;  and  <fiven  that  a  surf^eon  knows  that  there  is 
an  intra-artieular  fracture  present,  it  should  jienerally  be  })ossible  for  him  to  devise  such 
a  plan  of  treatment  as  will  result  in  bony  union  of  the  fra<>;ments  without  callus  excess. 
In  some  few  cases  (e.g.,  those  in  which  comminution  of  the  bone  is  present),  this  may  not 
be  possible,  and  it  is  in  these  cases  that  early,  or  possibly  primary,  operation  sliould  be 
carried  out. 

The  main  object  of  this  j)aper  has  been  to  show  that  fractures  of  the  carpal  scaphoid 
are  really  very  characteristic,  and  have  well-marked  and  almost  pathognomonic  physical 
signs  :  that  they  should  always  be  diagnosed  at  the  time  when  they  occur,  because  it  is 
only  then  that  treatment  is  capable  of  restoring  a  useful  degree  of  function  ;  and,  lastly, 
that  failure  to  diagnose  these  fractures,  though  very  conunon  at  the  present  time,  is 
fraught  with  the  most  serious  consequences  for  the  patient,  inasmuch  as  it  means  that  he 
will  almost  certainly  have  a  })ermanently  crip])led  wrist,  in  spite  of  all  the  treatments 
that  he  mav  undergo. 
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THE    PALLIATIVE    TREATMENT    OF    ANEURYSM 
BY   'WIRING'    WITH  COLT'S  APPARATUS. 

By    Sir    1)A1{CY    POVVKR,    K.B.K..    London-. 

Patiioi.ocicai-  aneurysms,  tlie  result  of  chronic  inflammation  of  the  large  arteries  in  the 
chest  and  abdomen,  are  of  so  deadly  a  nature  and  run  such  a  distressing  course,  that 
any  means  of  relieving  the  symptoms,  even  temporarily,  must  be  welcomed  by  every 
one  who  is  brought  in  contact  with  the  unfortunate  sufferers,  and  the  means  is  doubly 
welcome  if  it  offers  even  a  remote  chance  of  a  cure.  I  make  no  excuse,  therefore,  in 
directing  attention  to  a  method  of  relieving  the  pain  which  is  so  constant  a  feature  of 
the  disease. 

The  apparatus  employed  was  invented  by  my  former  house-surgeon,  Mr.  G.  H.  Colt. 
Its  object  is  to  enable  a  known  quantity  of  wire  to  be  introduced  into  the  sac  of  a 
aneurysm  with  the  least  disturbance  of  jjarts,  the  maximimi  of  speed,  and  the  certainty 
of  asepsis.  Entrance  of  wire  into  the  aorta,  which  is  known  to  have  occurred  in  at  least 
seven  cases,  is  also  prevented.  The  instrument  {Fig.  25)  consists  of  a  trocar  and  cannula, 
a  ramrod,  a  tube,  and  a  wisp.  The  wisp  consists  of  a  number  of  fine  steel  wires  soldered 
together  at  one  end,  each  wire  being  curled  over  in  a  separate  plane  so  that  it  readily 
expands  as  soon  as  it  is  set  free  from  any  controlling  force,  though  imder  ordinary  condi- 
tions the  wires  are  packed  together  and  the  individual  strands  lie  parallel  to  each  other. 
The  wisp,  in  fact,  is  like  a  miniature  umbrella  which  has  a  constant  tendency  to  remain 
o{)en  ;  the  end  where  the  wires  are  soldered  together  is  the  handle  of  the  umbrella,  and 
the  individual  wires  are  the  ribs.  Originally  a  double  wisp  or  "cage'  with  the  wires  sol- 
dered together  in  the  middle  (as  illustrated)  was  intended  to  be  used  for  a  large  sac  ;  but 
it  was  found  that  the  second  half  of  the  cage  did  not  expand  with  certainty  after  its 
insertion,  so  that  its  use  has  been  discontinued.  Each  wisp  fits  into  a  hollow  metal  tube — 
open  at  both  ends — so  fashioned  that  it  can  be  fitted  easily  and  accurately  to  the  distal 
end  of  the  cannula  after  the  trocar  has  been  withdrawn.  It  then  forms  an  extension  of 
the  cannula.  This  tube  holds  the  wisp  in  its  compressed  condition  as  a  bundle  of  wires 
lying  side  by  side.  The  wisps  are  made  of  different  sizes  for  use  with  different-sized 
aneurysms.  The  amount  of  wire  in  each  is  known,  and  is  always  the  same  for  the  same 
size.  Thus,  No,  1  wisp  has  a  total  surface  area  of  If  square  inches  and  is  composed  of 
75  inches  of  wire  ;  wisp  No.  2 — the  one  generally  used — has  a  surface  of  2^  square  inches 
and  the  total  amount  of  wire  is  105  inches  ;  and  wisp  No.  3  has  3J  square  inches  and  con- 
sists of  150  inches  of  wire.  The  wires  composing  the  wisps  are  dull  gilt,  and  if  they  be 
examined  under  the  micr()sco])e  or  j)assed  through  the  fingers  the  gilding  will  be  found  to 
have  made  them  slightly  granular.  This  irregularity  of  surface  is  intentional,  and  enables 
the  blood-clot  to  form  more  quickly  and  to  adhere  more  firmly  than  if  the  wires  were  smooth. 

Every  i)art  of  the  apparatus  can  be  sterilized  by  being  boiled,  and  the  method  of 
using  it  is  very  simple.  Care  must  first  be  taken  to  ascertain  that  the  wisp  expands  freely 
as  soon  as  it  leaves  the  tube.  The  skin  over  the  most  pulsatile  portion  of  the  aneurysm 
is  divided,  and  the  trocar  and  cannula  are  thrust  into  the  sac.  The  trocar  is  then  w^ith- 
drawn,  and  a  jet  of  blood  issues  with  considerable  force  if  the  cavity  of  the  aneurysm  has 
been  reached.  The  tube  containing  the  wisp  is  then  fitted  to  the  projecting  end  of  the 
cannula,  and  the  wisp  is  ])ushed  into  the  aneurysm  by  means  of  the  ramrod.  If  this  be 
done  steadily  and  gently  the  wisp  is  entirely  released  and  falls  into  the  cavity  of  the 
aneurysm,  the  expanding  wires  first  and  the  soldered  end  last.  The  cannula  is  then  with- 
drawn, and  the  skin  incision  is  closed  with  a  single  point  suture  if  necessary.     Hitherto, 
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each  operation  has  been  performed  under  a  general  anaesthetic,  but  I  beheve  local  anaes- 
thesia would  be  quite  sufficient  in  most  cases.  I  began  by  making  a  considerable  incision 
in  order  to  expose  the  sac,  but  now  I  merely  puncture  the  skin  to  prevent  the  point  of  the 
trocar  carrying  epithelial  cells  in  front  of  it  into  the  aneurysm. 

Experience  has  tavight  me  one  or  two  points  of  importance  in  performing  the  opera- 
tion. In  the  first  place  it  is  necessary  to  have  a  free  jet  of  blood  issuing  from  the  cannula 
when  the  trocar  is  withdrawn  ;  it  is  then  certain  that  the  whole  thickness  of  the  wall  of 
the  aneurysm  has  been  pierced,  and  the  wisp  will  be  delivered  into  the  fluid  blood,  for  it 
will  be  useless  if  it  merely  lies  in  the  active  or  ])re-existing  laminated  clot. 

The  introduction  of  the  wisp  by  means  of  the  ramrod  should  be  done  deliberately, 
and  the  cannula  withdrawn  afterwards  steadily  and  without  jerking,  or  the  wisp  may 
jump  out  of  the  puncture,  as  happened  in  one  of  my  cases  {vide  p.  29)  when  I  attempted 
to  operate  too  quickly.  Even  in  a  large  thoracic  aneurysm  the  wall  of  the  sac  is 
sufficiently  elastic  to  prevent  any  escape  of  blood  when  the  cannula  has  been  withdrawn. 
This  fact  had  to   be  learnt  by  experience.     I   feared  at  first  that  the  puncture  would 


I'KJ.   25. — Mr  G.  II.  Colt's  aiiparatus  for  wiring  aneurysms. 


continue  to  bleed,  and  I  used  to  suture  the  wall  at  the  seat^of  puncture  and  reinforce  it 
in  the  neighbourhood  with  a  few  additional  sutures,  until  I  saw  this  precaution  was 
unnecessary,  for  there  was  no  bleeding  when  the  cannula  was  drawn  out.  I  have,  therefore, 
abandoned  suturing  in  my  later  cases.  The  operation  is  attended  with  so  little  ])ain  or 
after-disturbance  that  narcotics  are  often  not  needed  ;  indeed  it  is  better  not  to  give 
them,  because  the  patient  has  usually  suffered  so  much  that  he  craves  for  them,  and  the 
operation  is  a  good  opportunity  to  break  him  of  the  habit.  Where  the  pain  is  severe,  full 
doses  of  aspirin  are  visually  sufficient,  especially  if  the  patient  can  be  assured  that  within 
a  few  hours,  or  at  most  a  day  or  two,  the  pain  will  disappear. 

The  following  are  details  of  my  last  three  cases  ;  the  result  of  the  third  is  still  incom- 
plete, for  the  patient  is  alive  and  doing  her  ordinary  housework. 

Case  1. — A  shopkeeper,  age  38,  was  admitted  into  St.  Bartholomew's  Hospital  under  the  eare 
of  my  colleague,  Dr.  .James  Calvert,  on  July  16,  1915.  He  stated  that  lie  had  suffered  from  a  pain 
in  his  chest  for  the  last  eighteen  months,  the  pain  having  begun  after  he  had  made  a  sudden 
inuscular  effort.  It  gradually  got  worse,  and  during  the  last  seven  months  it  had  been  severe. 
He  had  kept  his  l)ed  for  the  past  seven  weeks.  He  had  served  in  the  army,  but  on  the  whole  liad 
not  led  a  strenuous  life,  and  he  had  always  been  temperate.  The  patient  was  a  tall,  thin,  and  pale 
man,  who  lay  curled  up  in  bed  on  his  right  side.     Movement  caused  pain  in  his  ehest  which  he  said 
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was  sliootinji:  in  chiiracter  and  ran  from  tlu'  scapula  down  liis  l)ack.  It  was  made  worse  l)y  couj^hiny. 
Tlie  eou<rli  was  dry.  and  in  tlie  later  stajres  was  aeeonipanied  by  stridor  ;  tlic  brciitlunjj  was 
oppressed,  and  deep  ins|)iration  eaused  i)ain.  The  pupils  were  etjual  and  reacted  sluggishly  to 
light  and  aeeonimodation.     The   Wassermann  test  was  strongly   positive. 

A  well-de(ined  swelling  eould  he  seen  jjulsating  on  the  right  side  of  the  ehest.  It  extended 
from  the  margin  of  the  sternum  to  the  anterior  axillary  fold,  and  from  the  third  to  the  sixtli  rib. 
The  i)ulsati()n  was  expansile.  Air  entry  over  the  right  lung  was  diminished,  and  the  pereussion 
note  was  impaired  all  over  the  back,  with  occasional  patches  of  bronchial  breathing.  The  apex 
beat  was  in  the  sixth  s|)ace.  and  was  |)alpal)le  from  the  sternum  outwards  for  two  inches.  The 
heart  sounds  were  nuilllcd,  and  a  systolic  murnuu-  was  audible  at  the  apex,  in  the  epigastriiun,  and 
over  the  tumour.  The  liver  reached  an  inch  below  the  costal  margin  in  the  nii)ple  line.  The 
mine  contained  nuich  albumin.  A'-ray  examination  showed  a  large  saccular  aneurysm  of  the 
ascending  part  of  the  arch  of  tlie  aorta.  On  .luly  2.3,  1915,  the  patient  being  under  a  general 
ana-sthetic,  I  made  an  incision  |  in.  long  over  the  most  j)rominent  part  of  the  swelling  ami  punc- 
tured the  aneurysm  by  means  of  Colt's  api)aratus.  A  No.  :$  wisp  was  introducred,  but  on 
withdrawing  the  camuila  the  wisp  shot  out  of  the  sac;  with  considerable  violence  and  fell  on  the 
floor.  Fortunately  I  had  another  wis[)  ready  sterilized,  so  I  made  a  second  ])uneture  into  the  sac 
and  introduced  a  wisp  of  the  same  size.  Blood  issued  freely  from  each  puncture  when  the  trocar 
was  withdrawn,  but  there  was  no  luemorrhage  when  the  cannula  was  jjuUed  out,  so  it  was  not 
necessary  to  suture  the  sac.     The  skin  was  closed  with  two  point  sutures  of  silkwf)rm-gut. 

The  operation  was  followed  by  cough  and  dyspncea.  The  temperature  rose  to  l()()-4'  F.  and 
the  pulse  to  120  for  a  few  hours  ;  but  the  tem{)erature  soon  fell  to  normal  and  the  pulse-rate 
diminished.  The  pain,  however,  was  not  relieved  ;  the  dyspnoea  increased,  and  the  swelling  in 
the  chest  got  steadily  larger.  The  patient  died  eleven  days  after  the  operation.  The  post- 
mortem examination  showed  the  body  of  a  well-developed  man  with  a  marked  swelling  in  the 
right  pectoral  region,  over  which  was  a  small  and  recently  healed  wound  where  the  aneurysm  had 
been  wired.  The  right  hmg  was  collapsed  and  was  lying  at  the  back  of  the  pleural  cavity.  There 
were  many  adhesions  of  the  right  pleura,  and  the  cavity  contained  blood-stained  fluid.  The  chest 
contents,  together  with  a  portion  of  the  thoracic  wall  involved  in  the  swelling,  were  removed  entire 
and  sent  to  the  museum  to  be  hardened  before  a  more  detailed  examination  was  made.  The 
pericardium  and  heart  were  evidently  not  normal,  and  there  appeared  to  be  a  large  aneurysm  of 
the  ascending  aorta  which  projected  in  ])art  into  the  pericardium,  but  for  the  greater  part  was 
external  to  it  and  had  "bulged'  the  chest  wall.  The  aneurysm  had  not  ruptured.  Subsequent 
inquiry  showed  that  the  specimen  had  neither  been  examined  nor  preserved.  I  think  that  I 
shouhi  have  done  better  not  to  have  oj)erated  in  this  case,  but  to  have  let  the  disease  take  its 
natural  course.  The  patient  was  very  ill,  he  was  worn  out  by  pain,  and  he  had  albuminuria.  I 
hoped,  however,  that  I  might  have  relieved  his  pain. 

Case  2. — A  dock  labourer,  age  51,  was  admitted  into  St.  Bartholomew's  Hospital  untler  the 
care  of  my  colleague.  Sir  Percival  Horton-Smith  Hartley,  on  .Jan.  14,  191(5,  complaining  of  a  liunp 
in  the  front  of  his  chest.  He  said  that  in  191-4.  he  had  fallen  down  suddenly  in  the  street  whilst 
on  his  way  home  from  work  and  had  been  taken  to  the  London  Hospital,  where  he  was  found  to 
be  suffering  from  left  hemiplegia.  He  was  kept  in  the  hospital  for  sixteen  days,  and  his  left  arm 
had  remained  weak  ever  since  the  attack.  Flight  months  ago  he  began  to  feel  a  dull  j)ain  over 
the  front  of  the  ehest,  and  six  months  later  he  noticed  a  lump  in  the  front  of  the  chest  on  the 
right  side.  The  swelling  had  gradually  increased  in  size.  His  voice  was  husky,  but  he  had  not 
experienced  any  trouble  in  swallowing.  Examination  of  the  ehest  showed  many  dilated  veins 
with  slight  (edema.  There  was  a  visible  tumour — showing  expansile  pulsation — situated  to  the 
right  of  the  sternum.  The  note  over  the  tumour  was  dull,  the  dullness  extending  from  the  second 
to  the  fourth  rib,  and  for  four  inches  to  the  right  of  the  sternum.  There  was  a  systolic  thrill 
and  a  murmur  over  the  swelling,  which  a'-ray  examination  showed  to  be  an  aneurysm  of  the 
ascending  |)art  of  the  arch  of  the  aorta  measuring  4i  inches  vertically  and  ti  inches  horizontally. 

The  patient  was  kept  in  bed  mider  the  care  of  Sir  Percival  Hartley  from  .Ian.  14  until  Feb.  21, 
on  a  light  diet  and  with  restricted  fluids.  He  was  given  full  doses  of  potassium  itxlide,  as 
his  \Vassermann  test  was  positive.  The  tumour  increased  in  size  steadily  in  spite  of  this  treat- 
ment, and  the  jjatient  complained  bitterly  of  pain. 

I  wired  the  aneurysm  on  Feb.  21,  191<i,  using  Colt's  apparatus  and  introducing  a  No.  2  wisp, 
which  presented  a  clotting  surface  of  2^  scpiare  inches  and  consisted  of  105  inches  of  wire. 

The  patient  being  imder  a  generaf  aiuesthetic,  a  semicircular  incisit)n  was  made  over  the 
tumour,  beginning  at  the  second  right  costal  cartilage  and  extending  downwards  over  the  third 
costal  cartilage.  This  was  deepened  until  the  pectoralis  major  was  exposed  ;  the  tibres  of  the 
muscle  were  separated,  and  the  sac  of  the  aneurysm  was  seen  as  a  bluish  membrane  of  the  con- 
sistency of  thin  parchment.  The  sac  pulsated  freely  and  it  was  obvious  that  it  did  not  contain 
nuieh  clot.  A  trocar  and  cannula  were  introduced,  and  a  full  stream  of  dark-coloured  bloo<l 
spurted  out  for  some  distance  as  soon  as  the  trocar  was  withdrawn.  The  No.  2  wisp  was 
introduced  without  difliculty  and  the  canmila  was  withdrawn.  Blood  still  continued  to  issue 
from  the  puncture,  which  was  closed  with  a  single  point  suture  of  No.  2  silk  on  a  round  curved 
intestinal  needle.  The  patient  did  not  sleep  nuich  during  the  night,  but  he  was  fairly  comfortal)le 
by  eleven  o'clock  the  next  morning.     He  had  a  slight  bronchitic  cough  which  increased  Ids  pain. 
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The  temperature  was  99-4"  and  the  pulse  84.  On  Feb.  24  lie  stated  that  he  was  free  from  pain, 
and  on  March  0  he  left  the  hospital.  The  jiatient  was  seen  eleven  weeks  afterwards,  when  the 
pulsation  was  found  to  be  diminished,  and  on  a;-ray  examination  (Fig.  26)  the  shadow  of  the  sac 
was  darker  than  before  and  very  little  j)ulsation  was  observed  in  it.  The  relative  density  of  sac 
and  wire  was  slijjht.  and  the  active  clot  must  therefore  have  been  only  small  in  amount. 

He  was  readmitted  on  Feb.  9,  1917,  just  a  year  later,  sayinji  that  he  went  home  sufficiently 
well  to  fjo  back  to  work.  In  Auj^ust,  1916,  he  was  employed  at  Woolwich  Arsenal  sortinji  bullets — 
not  an  ideal  occupation  for  a  man  with  a  lar<»:e  thoracic  aneurysm.  He  worked  there  for  two 
months,  and  was  summarily  dismissed  when  the  Arsenal  doctor  discovered  his  condition.  The 
diminution  in  the  size  of  the  aneurysm  continued  for  some  months,  but  in  November.  1916,  the 
swellinfj  asjain  began  to  get  larger.  The  ])ain  returned  and  his  cough  became  more  troublesome. 
He  bore  this  for  some  months,  but  the  pain  and  cough  had  become  so  much  worse  early  in  February 
that  he  came  back  to  the  hospital  and  asked  to  be  readmitted  for  a  furtiier  operation. 

Examination  of  the  chest  showed  that  the  respiratory  movements  were  good,  and  ccpial  on 
the  two  sides.    There  was  a  swelling  over  the  second,  third,  and  fourth  ribs  iiiid  costal  cartilages. 


Fig.  26. — Skiagram  of  Case  2,  eleven  weeks 
after  operation.  Tlie  arrows  point  to  the  ends  of 
the  wires  fortning  the  expanded  wisp. 


-Case  '2,  u,  year  after  operation. 


The  swelling  measured  2J  in.  in  breadth  and  ;5  in.  in  length.  There  was  visible  and  expansile 
jnilsation,  and  the  percussion  note  over  the  tiunour  was  dull.  The  tactile  vibrations  were 
diminished  over  the  upjjcr  part  of  the  right  lung,  and  the  breath  sounds  in  that  region  were  weak. 
The  percussion  note  was  impaired  below  ;  the  bronchial  soimds  were  harsh,  and  there  were  some 
bronchitic  sounds.  There  Mas  also  a  slight  tracheal  tugging,  and  the  voice  was  hoarse.  The 
])ulse  was  regular  and  of  full  volume  ;  the  tension  was  increased,  and  the  left  j)ulse  was  slightly 
weaker  than  the  right.  Shortly  after  admission  the  blood-jjressure  in  the  right  radial  artery  was 
128  mm.  Hg.  and  in  the  left  120  mm.  ;  after  a  rest  in  bed  for  twelve  days  the  blood-pressure  was 
105  on  the  right  side  and  115  on  the  left. 

An  a;-ray  picture  {Fig.  27),  taken  on  Feb.  13,  showed  a  large  aneurysm  of  the  ascending  arch  of 
the  aorta  and  a  small  bulge  on  the  transverse  portion  of  the  arch.  The  wisp  is  clearly  seen  with 
the  wires  expanded,  and  the  sac  and  its  contents  are  much  clearer  than  in  the  jnevious  radiogra})h. 
The  note  states  that  the  patient  began  to  cough  violently  on  Feb.  19  and  brought  up  a  small  quantity 
of  bright  blood.  The  aneurysm  increased  in  size  during  his  stay  in  the  hospital  imtil  it  reached 
the  sixth  rib,  but  there  were  no  physical  signs  of  pressure  within  the  chest,  except  that  the  bronchial 
sounds  were  greater  at  the  right  than  at  the  left  apex  of  the  lung. 

I  again  wired  the  aneurysm  on  May  2,  using  Colt's  apparatus  and  introducing  a  No.  2  wisp. 
The  patient  made  an  uneventful  recovery,  and  was  discharged  on  May  30  with  the  note,  "  The  pain 
is  much  less  than  before  the  operation,  and  the  pulsation  in  the  swelling  is  less  marked  ".  An  a:-ray 
plate,  taken  on  .Tune  2,  just  shows  the  wires  in  situ  {Fig.  28),  but  it  is  not  easy  to  determine  the 
degree  of  expansion  of  the  second  wisp.  The  relative  density  of  the  sac  and  wire  is  much  greater 
in  this  plate  than  in  either  of  the  two  previous  ones,  and  a  considerable  amount  of  clotting  must 
therefore  have  taken  place.  The  man  only  lived  about  a  mile  from  the  hospital  and  often  came 
to  report  himself.     He  was  able  to  do  a  little  work  as  a  night  watchman  until,  on  Aug.  27,  1919, 
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— forty-two  months  after  the  tirst  and  twenty-seven  months  after  tlie  seeond  wirinjj  he  fell  down 
in  the  street  on  his  way  home  from  work  and  <lied  the  same  ni<fht.  There  was  no  post-mortem 
examination,  as  we  did  not  hear  of  his  death  until  some  weeks  afterwards.  A  fourth  skiajiram, 
however,  had  been  taken  on  Jan.  :«),  1918  {Fig.  2<)),  in  whieh  it  is  seen  tliat  the  relative  density  of 
the  sae  and  the  wisps  was  not  so  (jreat  as  it  had  been  in  June,  1917,  whielj  shows,  perhaps,  that  the 
sae  of  an  aneurysm  thietuates  in  si/.e  independently  of  any  tendeney  to  rupture. 


I-'IG.  l'8. —  Cai'e  2,  one  month  after  second  operation. 


l''IG.  :.'"J. —  Case  'J,  eifxlit  months  after  second  operation. 


Case  3. — The  third  ease  was  that  of  a  married  woman,  aged  52,  who  was  admitted  into  St. 
Hartlu)lomew's  Hospital  on  March  25,  1919,  comphiining  of  a  constant  achin<;  pain  in  her  chest. 
She  said  that  she  struck  her  breast  accidentally  about  the  beginnint;  of  December,  1918.  The 
l)ain  had  been  constant  ever  since,  and  was  now  jiettin"  unbearable.  It  was  throbbinjj;  in  character. 
I\xamination  showed  visil)lc  pulsation  on  the  right  side  of  the  chest  over  the  second  interspace 
close  to  the  sternum.  The  swelling  was  pulsatile.  The  chest-wall  was  so  well  eoveretl  that  it  was 
almost  im])ossible  to  })crcuss  out  the  lieart.  A  diastolic  and  systolic  nuumur  were  heard  at  the 
apex,   and  there  was  a  double  aortic  nuirmur.     The  Wassermann  test  was  strongly  j)Ositive. 

The  i)atient  was  kept  vmder  observation  in  a  medical  ward  from  March  25  to  April  24,  1919, 
and  during  the  whole  of  this  time  she  suffered  much  pain  in  her  chest  in  spite  of  all  that  could 
be  done  to  relieve  her. 

On  .April  24  I  wired  the  aneurysm  mider  a  general  ana>sthetic,  using  Coifs  ai)paratus  and 
introducing  a  No.  2  wisj)  at  the  point  of  maxinnmi  pulsation.  The  j)atient  made  an  uninterrupted 
recovery,  and  a  note  written  on  June  ;»),  1919,  records  that  there  was  much  less  pulsation  over 
the  swelling  and  the  pain  was  greatly  diminished. 

The  patient  was  readmitted  to  the  hospital  on  June  8,  1920,  saying  that  the  pain  had 
returned  in  November  five  months  after  her  discharge — and  had  again  got  gradually  worse  until 
she  decided  to  apply  for  another  o])eration.  The  blood-pressure  in  her  right  radial  artery  at  the 
time  of  her  second  admission  was  1  ($5-1  (50  nun.  Ilg.,  and  in  the  left  radial  180-170  nun.  There 
was  no  obvious  tracheal  tugging.  Examination  of  the  chest  showed  visible  i)ulsation  in  the  second 
right  interspace,  and  the  ])uisation  could  be  felt.  There  was  also  dullness  over  an  area  in  the 
second  right  interspace  close  to  the  sternum.  A  double  aortic  murmur  was  heard  at  the  base  of 
the  heart,  and  a  diastolic  murmur  at  the  apex — systolic  conducted  (?)  the  note  says.  Both  legs 
were  a'dematous,  and  the  urine  contained  a  trace  of  albumin. 

The  |)atient  was  kei)t  in  bed  from  June  ;5()  until  July  5,  when  I  again  introduced  a  No.  2  wisp 
by  means  of  C'olt"s  apparatus.     The  patient  made  a  good  recovery,  and  left  the  hospital  on  Aug.  19, 
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the  last  note  recording  that  the  pain  was  much  less  than  it  had  been  before  her  admission.     At  the 
present  time  (March,  1921)  the  patient  is  Hving  and  doing  her  honsework. 

My  friend,  Mr.  G.  E.  Gask,  D.S.O.,  C.M.G.,  allows  me  to  publish  the  following  case 
which  was  under  his  care  at  St.  Bartholomew's  Hospital  : — 

Case  4. — C.  W.,  age  35,  a  cattle-rancher,  was  admitted  on  Sei)t.  U),  1919,  comjilaining 
of  continual  [)ain  in  the  small  of  his  back,  and  periodic  attacks  of  acute  jiain  in  the  left  hypochon- 
driuni.  When  the  pain  comes  on  in  the  left  side  he  also  feels  a  numb  but  burning  sensation,  and 
the  skin  becomes  so  sensitive  that  he  cannot  bear  the  weight  of  the  bedclothes. 

One  day  in  May,  1917,  he  was  twice  thrown  from  a  nuile  and  much  shaken,  but  it  was  not 
imtil  two  months  later  that  he  began  to  feel  pain  in  the  small  of  the  back.  The  pain  was  at  first 
slight  and  intermittent,  but  it  gradually  increased  and  was  constant.  The  j>atient  states  tbat 
he  lost  weight  at  this  time  and  that  he  often  had  cramj)  in  his  stomach. 

He  was  admitted  to  a  hospital  in  San  Paulo  in  March,  1918,  and  was  treated  for  rheumatism. 
He  was  discharged  some  weeks  later  feeling  quite  well.  He  remained  well  for  three  months,  when 
the  i)ain  returned  in  the  back  and  left  side  of  the  abdomen.  The  cramj)  in  his  stomach  became 
bad,  and  he  lost  10  kilos  in  weight.  He  was  treated  by  a  .S|)anish  doctor  for  "nodular  ])critonitis', 
and  was  subcutaneously  injected,  probably  with  tuberculin.  The  patient  again  im|)rovcd  and 
gained  8  kilos  in  weight.  The  pain,  however,  returned,  and  he  determined  to  come  to  England. 
He  arrived  in  September,  having  suffered  severe  pain  during  the  last  eight  days  of  the  voyage. 
He  was  passing  l)lood  and  mucus  by  the  bowel  and  had  lost  4  kilos  in  weight. 

l<2xamination  showed  that  the  apex  of  the  heart  was  in  the  fifth  space  internal  to  tiie  nipj)k', 
and  that  the  sounds  were  normal.  The  abdomen  moved  well  ;  there  was  no  distention,  but  the 
uj)per  third  of  the  abdominal  wall  was  rather  resistant.  There  was  a  slight  swelling  in  the 
epigastric  region  2|  in.  above  the  umbilicus  and  just  to  the  left  of  the  middle  line.  In  this  region 
there  was  a  circular  area  about  2  in.  in  diameter  where  ])idsation  and  a  slight  thrill  could  be  felt. 
Expansibility  could  not  be  definitely  made  out,  but  there  was  dullness  on  percussion,  and  a  systolic 
and  diastolic  bruit  coidd  be  heard. 

At  the  back,  about  1  in.  to  the  left  side  of  the  spine  of  the  tenth  dorsal  vertebra,  there  was  a 
small  circidar  area  of  fullness,  about  the  size  of  a  half-crown,  which  was  expansile  and  pulsated. 
A  faint  bruit  could  be  heard  over  it.  There  was  very  great  tenderness  over  the  lower  part  of  the 
abdomen,  particularly  on  the  left  side,  where  the  patient  could  not  bear  the  pressure  of  the 
bedclothes. 

X-ray  photographs  showed  more  shadow  than  normal  in  the  right  uj)per  abdomen,  and  the 
shadows  of  the  intestines  appeared  to  be  jiushed  away  from  this  part.  There  was  no  evidence 
of  erosion  of  bone.     The  Wasscrmann  test  was  strongly  positive. 

A  diagnosis  was  made  of  abdominal  aneurysm,  and  on  Oct.  0  Mr.  Gask  passed  a  No.  4  cage 
into  it  by  means  of  Colt's  apparatus.  The  skin  was  cleaned  with  ether  and  picric  acid,  and  a 
longitudinal  incision  was  made  through  the  skin  at  the  level  of  the  tenth  dorsal  vertebra  and  to 
the  left  of  the  middle  line.  The  patient  died  suddenly  from  rui)ture  of  the  aneurysm  at  12..'J0  p.m. 
on  Oct.  15,  nine  days  after  the  operation.  He  rallied  well  from  the  operation,  and  said  that  he 
had  experienced  much  relief  from  the  pain,  which  had  previously  been  unbearable.  The  pulsation, 
however,  remained  imchanged  and  the  femoral  pulses  were  good. 

Subsequent  examination  of  the  body  showed  a  large  aneurysm  of  the  al)dominal  aorta  arising 
just  below  the  pleural  reflection.  The  ])rimary  ojiening  of  the  sac  was  at  the  level  of  the  first 
lumbar  vertebra  in  the  posterior  wall  of  the  aorta.  The  sac  had  expanded  upwards  into  both  sides 
of  the  thorax,  pushing  aside  the  diaphragm  and  the  parietal  pleura,  downwards  on  each  side  of 
the  spine,  and  posteriorly  amongst  the  deej)  muscles  of  the  back  on  the  left  side.  The  greater 
part  of  the  aneurysm  lay  in  the  left  pleura,  and  it  had  burst  through  a  ragged  and  bruised-looking 
opening  just  aliove  the  diaphragm.  The  sac  had  made  its  way  amongst  the  deep  muscles  of 
the  back  and  had  eroded  the  last  rib,  which  was  fractured.  Much  of  the  sac  contained  laminated 
clot  of  old  standing,  but  some  more  recent  clot  had  formed  round  the  strands  of  wire  which  had 
been  introduced  nine  days  before  death.  The  cage  of  wire  had  expanded  freely  at  both  ends,  but 
the  recent  clot  did  not  extend  to  the  ends  of  the  wires  which,  during  life,  must  have  been  bathed 
in  fluid  blood.  There  was  no  wire  in  the  right  half  of  the  aneurysm  where  there  was  no  clot. 
None  of  the  wires  were  near  the  seat  of  rupture.  The  specimen  is  preserved  in  the  museum  of 
St.  Bartholomew's  Hospital,  with  the  number  1551  F. 

More  or  less  pain  is  a  constant  feature  of  all  pathological  aneurysms.  When  it  occurs 
quite  early  in  the  disease  and  in  deeply-seated  arteries  the  cause  is  often  overlooked  or 
misinterpreted.     Here  is  an  example  which  came  under  my  notice  a  few  years  ago  : — 

Case  5. — A  lady,  age  46,  complained  of  pain  in  the  chest,  loss  of  appetite,  flatulence,  discomfort 
after  meals,  and  constipation.  The  pain  was  referred  to  the  lower  half  of  the  sternum,  going 
through  to  the  left  scapula.  It  was  worse  after  food,  and  sometimes  prevented  her  taking  a  deep 
breath.  These  symptoms  were  prominent  throughout  her  illness,  though  they  varied  in  intensity. 
She  said  that  she  had  always  suffered  from  a  weak  digestion,  and  to  cure  her  'dyspepsia'  she  was 
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ill  till'  lial)it  of"  takiiifi  lonj^  walks — |)ieferal)Iy  n|)Iiill  and  of  l)i('y«IinK.  Her  coiKlitioii  rtinaiiud 
witliout  material  cliaiit;*'  from  Kel)ruary,  1907,  until  Auf^ust,  H»l(),  duriti^whicli  time  slit-  took  aspirin 
and  i)roniidrs  to  relieve  the  pain.  A  physical  examination  of  the  ehest  in  Anyust,  1910,  revealed 
a  soft  systolie  murmur  over  the  aortic  valves,  and  at  this  time  slie  was  complaining  of  |)ain 
extendinfj;  to  the  left  shoulder  and  (h)vvn  the  left  arm.  In  .January,  1011,  pulsation  was  visi!)le 
in  the  second  left  intercostal  space  near  the  sternum,  and  slie  liad  a  coujih  with  expectoration  of 
mucus,  which  was  occasionally  hlood-stained.  The  pain  still  contimied,  and  was  increased  by  tlie 
act  of  swallowiuff.  A  skiagram  taken  eighteen  months  later  showed  a  sacculated  aneurysm  which 
contained  a  considerable  (piantity  of  clot  and  s])rang  from  the  descending  |>ortion  of  the  arch  of 
the  aorta.  The  patient  was  then  kci>t  in  bed  ;  but  in  spite  of  rest,  a  low  diet,  and  large  doses  of 
potassium  iodide,  the  aneurysm  increased  in  size,  while  the  pain  became  more  severe  and  was  felt 
in  the  left  axilla.  Four  months  later  the  second,  third,  and  fourth  ribs  on  the  left  side,  with  the 
corresponding  costochondral  articulations,  had  become  eroded.  The  aneurysm  was  wired  on 
March  'ir^  lOlJJ,  and  she  left  the  nursing  home  on  April  19,  twenty-Hve  days  after  the  operation, 
with  pulsation  in  the  aneurysm  almost  imperceptible  and  the  |)ain  greatly  diminished.  .She  lived 
until  the  aneurysm  ruptured  on  .July  20,  the  pulsation  remaining  imperceptible  from  April  to  .Inly, 
and  with  only  occasional  attacks  of  pain  which  she  said  were  (juite  bearable. 

I  was  fortunate  enough  to  obtain  a  post-mortem  examination  of  the  body,  and  the  speci- 
men is  j)reserved  in  the  nuiseinn  of  St.  Bartholomew's  Hosj>ital  (No.  1551K),  with  the  following 
dcscri|)tion  : — 

■■  A  section  through  a  large  aneurysm  of  the  third  part  of  the  arch  of  the  aorta  which  had  been 
treated  four  months  j)reviously  by  gilt  wires  inserted  by  means  of  a  Colt's  a])[)aratus.  The 
aneurysm  s])rings  from  the  left  side  of  the  descending  aorta  at  its  junction  with  the  aortic  arch  ; 
it  has  eroded  tlie  second,  third,  and  fointh  left  ribs  and  costochondral  joints,  and  ])asses  through 
an  aperture  in  the  chest-wall  fully  8  in.  in  diameter.  The  aneurysmal  sac]  measures  .>  in.  in 
diameter,  and  is  more  than  two-thirds  filled  with  firm  laminated  clot,  embedded  in  which  is  a  net- 
work of  gilt  wires.  The  laminated  clot  is  from  2|  in.  to  5  in.  in  thickness,  and  the  double  wis]), 
which  lias  expanded  freely,  is  embedded  along  its  inner  aspect." 

It  is  clear,  therefore,  that  the  bulk  of  the  laminated  dot  has  been  formed  since  the  introduction 
of  the  wisp,  or  the  wires  could  not  have  ex])anded.  Some  of  the  free  ends  of  the  wires  lie  in  recent 
clot.  This  recent  clot  is  J  in.  in  thickness  and  is  situated  in  that  i)art  of  the  sac  lying  outside  the 
chest-wall.  The  ru|)ture  has  taken  [ilace  as  a  small  slit  which  allowed  the  blood  to  pass  into  the 
left  jileura.  The  aneurysm  lying  inside  the  chest  is  cured ;  that  lying  external  to  the  ehest-vvall, 
and  which  is  of  the  size  of  a  man's  fist,  still  remains. 

This  case  well  illustrates  the  character  of  the  pain  in  anevirysm.  It  is  slight  and  badly 
localized  in  the  early  stages,  but  it  is  constant  and  tends  to  get  worse  ;  in  the  later  stages 
it  often  becomes  so  severe  as  to  render  the  patient's  life  intolerable.  The  less  the  clotting 
in  the  sac,  the  greater  appears  to  be  the  pain  in  the  earlier  stages  of  the  disease.  It  may 
be  caused,  therefore,  by  the  distention  of  the  inflamed  wall  of  the  artery.  If  this  be  the 
case  the  good  results  following  the  wiring  of  an  aneurysm  are  easily  explained.  A  clot  is 
formed  round  the  wires,  the  pulsation  is  diminished,  and  the  pain  is  lessened  because  the 
arterial  wall  is  at  rest. 

The  severe  pain  of  the  later  stages  is  felt  when  the  aneurysm  is  brought  into  relation 
with  resisting  structures  which  are  either  absorbed  or  inflamed  by  the  intermittent 
pressure.  It  is  usual,  therefore,  to  have  severe  pain  in  thoracic  aneurysms  where  the  ribs 
and  costal  cartilages  are  being  eroded,  and  in  the  descending  aorta  when  the  vertebral 
column  is  involved.  I  have  seen  it  in  subclavian,  and  less  frequently  in  popliteal, 
aneurysms  ;  but  carotid  aneurysms  and  aneurysms  of  the  coeliac  axis  may  attain  a  large 
size  without  much  jiain.  Even  in  these,  however,  no  rule  can  be  laid  down,  as  is  shown 
by  the   following  cases. 

In  February,  1912,  Sir  VV.  I.  de  C.  Wheeler  showed  2  cases  of  aneurysm  in  the  coliac- 
axis  region.^  Colt's  instruments  were  used  in  both  cases.  A  cage  of  150  in.  of  gilded 
wire  was  introduced  in  the  first  case,  and  a  wisp  of  105  in.  in  the  second.  The  prominent 
symptoms  before  operation  were  intense  pain  in  the  back,  marked  epigastric  pulsation, 
and  digestive  disturbances.  A  systolic  murmur  could  easily  be  heard  over  the  tumour. 
Sir  William  Wheeler  considered  that  the  pain  in  the  back,  which  was  severe  enough  to 
retjuire  morjihia  before  operation,  was  more  likely  due  to  stretching  and  heaving  of  the 
peritoneum  of  the  posterior  abdominal  wall  than  to  erosion  of  the  vertebra-.  He  also 
wired  a  third  case  of  abdominal  aneurysm,  introducing  150  in.  of  wire  and  performing  a 
gastro-enterostomy  at  the  same  time.  The  patient  shortly  afterwards  developed  sym- 
j)toms  of  intestinal  obstruction,  and  on  re-opening  the  abdomen  a  loop  of  jejunum  was 
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found  compressed  between  the  tumour  formed  by  the  aneurysm  and  the  stomach  and 
abdominal  wall.  The  obstruction  was  relieved,  but  the  vomiting  continued  to  a  less 
extent,  and  the  patient  died  in  a  week  from  rupture  of  the  aneurysm  at  a  point  remote 
from  where  the  wire  was  introduced.  At  the  post-mortem  examination  the  wisp  of  wire 
was  found  situated  between  the  layers  of  laminated  clot — formed  before  operation — and 
had  not  expanded  to  any  extent.  The  aneurysm  extended  from  just  below  the  coeliac 
axis  to  the  level  of  the  inferior  mesenteric  artery.  An  opening  about  the  size  of  a  shilling 
was  found  between  the  anterior  wall  of  the  aorta  and  the  sac  of  the  aneurysm.  This  open- 
ing was  almost  occluded  by  a  valvular  arrangement  of  laminated  clot  within  the  sac. 

Sir  William  Wheeler  commented  upon  the  intense  pain  in  the  back  suffered  by  this 
and  two  other  patients  ujjon  whom  he  had  operated.  There  was  no  erosion  of  the  vertebrae 
in  this  case,  and  Sir  William  Wheeler  suggested  that  the  pain  in  the  back,  which  is  so 
constant  a  feature  of  this  form  of  aneurysm,  might  be  due  to  the  stretching  plus  the 
heaving  of  the  posterior  parietal  i)eritoneum.  Stretching  alone  would  not  necessarily 
account  for  the  pain.  In  each  of  the  three  cases  the  jnilsation  and  pain  in  the  back  were 
more  violent  for  a  few  days  after  the  operation  than  they  had  been  previously,  but  they 
then  improved  rapidly  and  the  jjain  completely  disappeared. 

Of  the  two  cases  which  survived,  one  was  shown  five  years  later. ^  The  nian  had 
worked  hard  and  continuously  at  his  original  emjjloyment  in  Guinness's  brewery.  He  was 
free  from  symptoms,  but  a  pulsating  swelling  could  still  be  felt  in  his  abdomen.  There 
was  no  bruit  to  be  heard  over  it,  and  the  pulsation  was  no  longer  expansile.  It  may  be 
assumed,  therefore,  that  the  aneurysm  is  cured.  Sir  William  Wheeler  tells  me  (February, 
1921)  that  the  man  is  still  alive  and  at  work  in  his  usual  situation,  and  that  it  is  now 
eleven  years  and  a  half  since  the  aneurysm  was  wired. 

In  the  second  case"  the  patient  was  passed  as  sound  for  service  in  the  Naval  Reserve, 
and  during  the  war  acted  as  stoker  on  a  patrol  trawler.  He  died  of  leakage  from  a 
secondary  dilatation  of  the  aorta  below  the  aneurysm  4  years  and  8  months  after  the 
operation.  The  aneurysm  itself  was  about  the  size  of  a  full-term  foetal  head,  and  was 
apparently  completely  consolidated.     The  wires  had  expanded  evenly. 

Lieut. -Colonel  C.  B.  Lawson,  R.A.M.C,  wired  an  aneurysm  as  large  as  a  Tangerine 
orange  springing  from  the  aorta  between  the  cceliac  axis  and  the  superior  mesenteric 
artery.  The  operation  was  performed  on  May  6,  1906,  the  man's  age  being  33.  He  died 
on  Nov.  26,  1916,  and  was  able  to  perform  his  duties  in  the  interval.  The  earlier  details 
of  the  case  are  recorded  in  the  Proceedings  of  the  Royal  Society  of  Medicine.- 

Mr.  R.  C.  B.  Maunsell,  of  Dublin,  wired  an  abdominal  aneurysm  in  a  woman,  age  30, 
who  lived  a  year  after  the  operation.  She  was  then  readmitted  to  hospital  suffering  from 
acute  abdominal  pain.  Next  day  she  died  very  rapidly  with  symptoms  of  internal 
ha?morrhage.  No  post-mortem  examination  could  be  obtained.  Mr.  Maunsell  writes  : 
"  This  woman  never  gave  herself  a  chance  of  j^ermanent  cure,  as  she  drank  heavily.  The 
abdominal  tumour  never  disappeared,  but  after  the  operation  it  remained  firm,  and  I 
could  not  satisfy  myself  that  there  was  exjjansile  pulsation." 

The  severe  pain  in  the  later  stages  of  some  forms  of  aneurysm,  therefore,  is  due  to  the 
effect  of  the  pulsatile  swelling  on  rigid  structures,  and  if  the  pulsation  be  stopped  the  pain 
is  relieved. 

The  effect  of  wiring  in  relieving  pain  in  cases  of  thoracic  aneurysm  is  greater  in  thin- 
walled  aneurysms  than  in  those  which  already  contain  much  clot,  and  the  relief  follows 
quickly  upon  the  operation.  The  introduction  of  the  wire  results  in  extensive  coagulation  of 
the  blood  in  the  sac,  the  clot  being  of  the  '  passive '  variety  ;  that  is  to  say,  it  is  like  ordinary 
blood-clot  and  is  not  laminated.  A  soft  and  elastic  buffer  is  introduced,  therefore, 
between  the  pulsating  blood-stream  and  the  inflamed  and  painful  structures  which  have 
been  previously  pressed  u})on  intermittently.  Presently  some  of  the  clot  becomes  organized 
and  the  sac-wall  becomes  thickened,  so  that  if  the  patient  lives  long  enough,  and  the 
aneurysm  is  well  sacculated,  with  only  a  small  communication  between  it  and  the  vessel 
from  which  it  rises,  an  actual  cure  may  take  place.  Unfortunately,  however,  it  is  only 
too  often  a  cure  of  the  aneurysm  and  not  a  cure   of  the  patient.     The  inflammatory 
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processes  in  the  artery  which  led  orijjinally  to  the  roriiiiitioii  of  tlie  aneurysm  continue 
in  other  or  nei<i:hhourin<>-  parts.  Another  aneurysm  is  formed,  or  rupture  tal<es  phice  and 
tiie  patient  (Ues.  Still,  a  few  ein-es  have  resulted  and  many  patients  luive  been  relieved 
of  pain,  so  that  the  method  is  well  worthy  of  more  extended  application,  the  more  so  as  the 
operation  is  simple  and  is  not  attended  with  excessive  danjjer.  I  do  not  see  any  advantaj^e 
in  eombininjj  electrolysis  witii  wiring.  It  proloufjs  the  operation,  it  introduces  additional 
factors  of  danger,  and  it  does  not  alter  the  physioloijical  effect  of  the  treatment,  which  is 
to  obtain  clottinj;  within  the  sac.  Admittedly  the  chief  effect  of  it  is  to  initiate  the  process 
of  clottino;,  and  this  we  now  know  is  done  quickly  by  the  jiranular  surface  of  the  duU-jjilt 
wisp.  I  have  therefore  never  employed  ehctrolysis,  for  it  has  always  seemed  to  me  to  be 
reminiscent  of  a  time  when  little  was  known  of  the  ])hysiolo<jieal  jirocesses  connected  with 
the  elottinsi-  of  blood  and  too  nuich  was  expected  of  electrical  treatment. 

DURATION  OF  AORTIC  AND  ABDOMINAL  ANEURYSMS. 

To  enable  an  idea  to  be  formed  of  the  value  of  operation  in  cases  of  thoracic  and 
abdominal  aneurysm,  Mr.  Colt  has  investigated  the  notes  of  all  the  fatal  cases  which 
occurred  in  St.  liartholomew's  Hospital  during  the  thirty-six  years  1871-1907  inclusive, 
and  has  included  twenty-two  cases  given  by  Xunneley*  and  two  by  Sir  William  Osier. ^ 
In  the  179  cases  collected  by  Nixon^  the  duration  of  the  disease  is  only  mentioned  in  one 
case,  and  this  is  included  in  the  present  list.  The  numbers  are  those  of  patients  whose 
records  are  sufficiently  explicit  to  allow  an  estimate  to  be  made  of  the  length  of  time  which 
intervened  between  the  first  complaint  of  symptoms  and  death — no  operation  having 
been  performed.  They  are  too  small  to  warrant  an  average,  and  the  median  duration 
of  the  disease,  therefore,  has  been  taken  instead.  The  Registrar-General  is  unfortunately 
imable  to  furnish  any  data  compiled  from  death  certificates.  Such  data  in  this  and  other 
diseases  would  be  of  great  value  in  determining  prognosis,  and  would  aid  the  assessment 
of  the  value  of  operation  in  any  particular  case.     The  table  of  male  cases  is  as  follows  : — 


SlTli   OP  AXKURTSM 

MEDIAN- 
AGE 

Median  nrRATiox  of 

SYMPrOMS 

KU.MBEII  OF 

CASE.S 
ANALYZEU 

A?cending  arch 

U 

15  month? 
(max.  4  years  4  months)* 

34 

Ascending  and  transverse  arcli    . . 

46 

9  months 

(max.  1  year  !)  mouths) 

10 

Trans\-erse  arch     .  . 

39 

7^  months 
(max.  ;i  years  1  month) 

24 

Transverse  and  descending  arch.  . 

Numbf 

Jr  of  cases  insufficient  to  g 

eneraHze 

Descending  arch    .  . 

49 

15  month.s 
(max.  :i  years  «  months) 

11 

Descending  aorta 

39 

lOi  months 

(max.  6  years) 

G 

Abdominal  aorta 

30 

10  months 

(max.  .Si  years) 

42 

«*  An  exceptional  case  in  wliich  the  disease  lasted  at  least  ei^ht  j-ears  has  been  omittwl. 


Aneurysm  is  much  less  conunon  in  women  than  in  men.  Of  five  cases  in  which  the 
ascending  portion  of  the  arch  of  the  aorta  was  affected,  the  mean  age  was  42J  years  ;  the 
mean  duration  was  25  months,  the  maximum  being  54  months.  In  three  cases  where  the 
transverse  portion  of  the  arch  was  involved,  the  mean  duration  was  21  months  and  the 
average  age  40  years.  The  longer  duration  of  symptoms  in  women  suffering  from 
aneurysm  of  the  transverse  ])art  of  the  arch  may,  of  course,  be  due  to  the  small  number  of 
the  cases,  but  as  the  pressure  symj)t(;ms  are  greatly  aggravated  when  consolidation  occurs 
in  this  portion  of  the  arch,  operation  is  clearly  out  of  the  question. 
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I  have  purposely  headed  this  paper,  "  The  Palhative  Treatment  of  Aneurysm  by 
Wiring,"  because  I  do  not  wish  to  raise  vain  hopes  about  the  treatment  of  a  deadly 
disease.  I  know  quite  well  that  relief  from  pain  is  often  secured  by  rest  in  bed  for  a  pro- 
longed period  of  time  on  a  low  diet  with  restriction  of  fluids  and  the  administration  of  large 
doses  of  iodide  of  potassium.  In  the  cases  which  have  been  given  in  this  article,  these 
methods  had  been  tried  by  competent  persons  under  the  best  possible  conditions  of 
nursing,  and  had  failed.  In  nearly  all  the  cases  the  pain  was  relieved  by  wiring,  and  two 
of  the  patients  returned  voluntarily  and  asked  for  a  second  operation.  In  some  of  the 
recorded  cases  an  actual  cure  of  the  aneurysm  seems  to  have  followed  the  introduction  of 
the  wire,  but  in  spite  of  the  figures  which  Mr.  Colt  has  been  good  enough  to  supply,  we 
do  not  yet  know  enough  about  the  natural  history  of  the  disease  to  say  whether  this  great 
prolongation  of  life  was  in  consequence  of  the  operation  or  whether  it  would  have  occurred 
spontaneously.     This  will  form  the  subject  of  a  future  investigation. 

The  following  is  a  summary  of  all  cases  up  to  March,  1921,  treated  by  Coifs 
apparatus,  without  electrolysis  : — 

1.  Male. — Ascendino  arch  ;  riglit  carotid  and  subclavian  tied  two  years  previously  ;  sac  bultiins 

externally.     Died  seven  days  after  oj)eration  from  external  Inemorrhage. —  Viipuhlishcd. 

2.  Female. — Uescendiiiu  arcli.     Died  four  months  after  operation  from  rupture  of  sac. — Pouter. 

3.  Male. — Ascending  luid  tTansverse  arch.     Died  eleven  days  after  operation  from  dyspnoea. — 

Power. 

4.  Male. — Ascending  arch.     Died  three  and  a   half  years   after  first  and  two  and  a  quarter 

years  after  second  ojieration,  ])robahly  from  rupture  of  sac. — Power. 
.5.  Female. — Ascending  arch.       \li\c   and   well   two  years  after  first  and  eight  months  after 

second  operation. — Power. 
G.  Male. — Abdominal.     Died  two  days  after  ojieration  from  ether  ])ncumonia. — Holt. 

7.  Male. — Abdominal.     Died  four  days  after  operation  from  ru])ture  of  sac. — Power. 

8.  Male. — Abdominal.     Died  two  months  after  operation  from  leakage  of  sac. —  Un/Jublisfied. 
y.  ^Nlale. — Abdominal.     Died  of  pneumonia  some  months  after  operation.     No  further  parti- 
culars could  be  obtained. — Prof.  Conivay  Dwyer. 

10.  Male. — Abdominal  (partly  dissecting).     Died  six  days   after  operation.     The  cage  had  not 

expanded. — Braine  Ilarinell  and  Collins. 

11.  Male. — Abdominal,     causing    pyloric    obstruction  ;    gastro-entcrostomy.      Died    of   rupture 

of  sac  seven  days  after  wiring. — Wheeler. 

12.  Male. — Abdominal.     Alive  and  well  eleven  and  a  half  years  after  operation. — Wheeler. 

13.  Male. — Abdominal.       Died    four    years    eight    months    after    operation    from    leakage    of 

secondary  dilatation.     Aneurysm  apparently  cured. — Wheeler. 

14.  Male. — Abdominal.     Died  nine  days  after  operation  from  rupture  of  sac. — Gask. 

15.  Male. — Abdominal.     Died  ten  and  a  half  years  after  operation.     No  details  ascertained. — 

Laieson. 
l(i.  Female. — Abdominal.     Died    one    year    after  operation,  probably  from  rupture  of  sac. — 
Maunsell. 
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OBSERVATIONS    ON    FIFTY    CASES    OF    HOUR  GLASS    STOMACH 
SUBJECTED    TO    OPERATION.* 

lU      W.     TIIB:LWALL    THOMAS.     Livkhi-ooi,. 

Ix  studyin«>-  the  notes  of  fifty  consecutive  cases  of  hour-glass  defonnity  of  the   stomach 
(bilocular  stoniaeli)  sur<>ieally  dealt  with,  many  ])oints  of  interest  seem  worthy  of  record. 

1.  Sex  Incidence. — Tlie  rarity  in  the  male — only  4  cases  occurrinja;  in  men,  40  in 
women. 

2.  Symptoms. — In  8  cases  a  long  history  of  gastric  pain  ;  in  28  cases  a  long  history 
of  pain  and  vomiting  ;  in  14  cases  a  long  history  of  pain,  vomiting,  and  haematemesis — 
only  in  3  cases,  however,  was  the  bleeding  at  all  severe  ;  but  one  had  suffered  from 
five  attacks  of  gastric  hajmorrhage,  while  in  the  others  merely  a  trace  of  blood  had  appeared 
on  rare  occasions.     Four  had  been  operated  upon  for  perforated  gastric  ulcer. 

The  most  noticeable  feature  was  the  long  duration  of  symptoms  before  surgical  aid 
had  been  resortecj  to — with  the  exception  of  3  patients,  whose  symptoms  had  only  lasted 
one,  two,  and  three  years  respectivel^^  All  the  othei's  had  complained  of  gastric  trouble 
for  periods  varying  from  five  to  thirty  years  ;  taking  an  average,  it  worked  out  at  nine 
years,  and  most  of  the  sufferers  had  been  under  medical  treatment  intermittently 
throughout. 

3.  In  no  single  ])atient  had  malignant  disease  supervened,  which,  although  suspected 
in  two  cases,  was  disproved  on  operation. 

4.  It  had  not  been  jjossible  in  a  single  case  definitely  to  diagnose  bilocular  stomach 
by  ordinary  methods,  radiography  being  essential. 

5.  Two  cases  (in  addition  to  the  4  perforated  ulcers)  had  been  previously  operated 
upon — 1  by  gastroplasty  and  1  by  posterior  gastro-enterostomy — though  another  one 
had  had  the  gall-bladder  drained  (no  stone  found),  the  symptoms  having  suggested 
biliary  colic. 

From  this  series  of  cases  it  appears  that  the  acute-haemorrhage  variety  of  gastric  ulcer 
rarely  leads  to  this  deformity — but  rather  the  chronic  ulcer  on  the  lesser  curve  with  many 
years'  history  of  a  continuous  or  intermittent  type.  Many  ulcers  had  completely  healed, 
leaving  a  hard  scar  which  in  process  of  years  had  drawn  to  itself  the  adjacent  areas  of 
gastric  wall  so  as  to  j)roduce  the  contraction.  Many  had  imhealed  ulcers — some  with 
extensive  adhesions  to  liver,  pancreas,  and  even  to  the  anterior  abdominal  wall — while 
others  had  a  fold  of  great  omentum  caught  up  to  the  lesser  curvature,  suggestive  of  old 
partial  perforation.  In  view  of  the  current  opinion  that  malignant  disease  of  the  stomach 
is  grafted  on  a  chronic  ulcer  foundation,  this  series  of  fifty  without  a  single  malignant  case 
does  not  supjjort  it,  although  the  symptoms  had  lasted  twenty  and  even  thirty  years  in 
some  of  tlie  i)atients. 

Radiographic  examination  is  essential  to  elucidate  the  condition,  all  otiier  methods 
having  failed  :  and  the  valuable  reports  in  each  of  the  cases  by  my  friend  and  colleague, 
Mr.  Thurstan  Holland,  revealed  many  important  jjoints.  His  reports  and  photographs 
in  seven  of  the  cases  demonstrated  pyloric  stenosis  in  addition.  His  observations  on  the 
activity  or  otherwise  of  the  muscular  walls,  and  the  relative  sizes  of  the  two  sacs,  were  of 
great  value.  It  was  noticeable,  however,  probably  owing  to  the  weight  of  the  barium 
meal  in  the  lower  |)ouch,  that  the  area  of  constriction  seemed  to  be  much  longer  than  that 
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found  subsequently  on  operation,  with  the  stomach  washed  out  and  the  patient,  of  course, 
lying  down  ;  and  this  drag,  or  prolapse,  rather  tended  to  mislead  as  to  the  position  of 
the  upper  sac.  This  must  be  realized,  and  great  care  taken  to  explore  thoroughly  as  far 
as  the  actual  cardiac  orifice.  Gastro-enterostomy  has  been  performed  on  the  wrong 
pouch  owing  to  this  neglect. 

It  cannot  be  too  strongly  emphasized  that  the  only  accurate  means  of  diagnosis  is  by 
radiographic  examination  and  report  thereon  by  an  expert,  lest  spasmodic  contractions, 
which  are  very  common,  should  be  mistaken  for  the  cicatricial  variety.  If  this  means  of 
investigation  had  been  resorted  to  many  years  earlier  in  most  of  my  cases,  the  patients 
would  have  been  relieved  of  much  suffering,  by  resorting  to  surgical  means  earlier  ;  for 
many  of  them  Avere  very  emaciated,  some  to  an  extreme  degree,  suggesting  malignant 
disease  to  their  friends  and  medical  attendants. 

Surgical  intervention  is  the  only  j^ossible  means  of  cure,  and  there  is  no  condition  in 
surgery  that  may  call  for  so  great  a  variety  of  procedures  to  deal  with  the  degrees  and 
complications  met  with  ;  and  although  the  radiographic  evidence  affords  valuable  help, 
it  is  impossible  in  any  given  case  to  have  the  slightest  idea  beforehand  what  sin-gical 
mancEUvre  will  be  resorted  to. 

The  whole  stomach,  from  the  cardiac  orifice  to  the  pylorus,  front  and  back,  must  be 
carefully  examined,  and  the  merits  and  possibilities  of  all  known  (and  even  unknown) 
described  operations  quickly  considered,  before  deciding  what  course  to  pursue. 

It  is  highly  important  in  many  of  these  semi-starved  patients  to  use  every  known 
means  to  increase  resistance  and  j)revent  shock.  Rectal  salines  with  glucose  for  a  day 
or  two  before  operation,  subcutaneous  salines,  Crile's  local  aniesthesia,  and  open  ether 
during  operation  on  a  well-warmed  table  will,  with  care  and  well-studied  rapidity,  bring 
many  a  patient  through  an  anxious,  bad  surgical    risk. 


Fig.  31. 


In  this  series  the  following  procedures  have  been  carried  out  : — 

1.  When  the  pouches  have  been  large,  with  a  fairly  wide  waist  between,  with  much 
active  muscular  wall,  gastroplasty  was  chosen  in  6  cases^also  in  a  seventh,  but  combined 
with  a  posterior  gastro-enterostomy  to  the  distal  pouch  on  account  of  pyloric  cicatrization 
(Figs.  30  and  31). 

2.  When  the  pouches  were  large,  the  constriction  narrow  and  fibrous,  and  in  several 
with  extensive  adhesions  to  the  liver,  gastro-gastrostomy  proved  satisfactory  in  15  cases 
{Fig.  32). 

3.  Posterior  gastro-enterostomy  performed  on  the  proximal  pouch  suggested  itself 
in  14  cases — in  2  of  these  the  union  was  made  opposite  the  ulceration  but  extending  well 
into  both  pouches,  when  the  proximal  sac  was  small  and  high  up  (Fig.  31,  inset). 


FIFTY    CASES    OF    HOUK-GLASS   STOMACH 


39 


4.  Where  the  pouclies  were  about  etjual  in  size  and  the  constriction  extensive,  with 
pyloric  stenosis  in  addition,  double  posterior  pistro-enterostomy  was  resorted  to  in  2  eases 
(Fig.  IV.i). 

5.  Iti  ;i  cases  complicated  by  extensive  adhesions  in  the  lesser  sac  of  the  pcritoru'uni 

to  the  i)ancreas,  a   retroeolic  anterior  gastro- 
enterostomy was  possible  (Fig.  .'U). 


(5.  In  3  of  the  patients,  each  having  a  very  small  proxiiial  pouch,  with  the  lesser  curve 
adherent  to  the  liver,  an  anterior  gastro-enterostomy  seemed  essential :  and  in  one  of  these, 
the  intestinal  loop  being  long,  an  entero-enterostomy  was  added  (Fig.  35). 

7.  In  one  very  dilhcult  recent  case  an  extensive  area  at  the  constriction  was  adherent 
to  the  anterior  abdominal  wall  at  the  level  of  the  umbilicus,  the  stomach  being  nuich 
proptosed  and  acutely  kinked,  leaving  only  a  small  piece  of  available  stomach  in  the  front 
of  the  proximal  i)oueh.  It  seemed  inadvisable  to  separate  the  stomach  from  the  abdontinal 
wall,  it  being  almost  certain  that  if  this  were  attempted  the  stomach  would  be  extensively 


opened  and  thus  increase  our  diiliculties  and  the  risk  to  a  patient  extremely  ill  and 
emaciated.  We  were  able  to  mobilize  the  second  j)art  of  the  duodenum,  and  perform  a 
gastroduodenostomy  between  the  proximal  pouch  and  the  duodenum  above  the  area 
adherent  to  the  abdominal  wall  (Fig.  30). 

8.  In  another  complicated  condition,  the  lesser  curve  was  intimately  incorporated 
with  the  liver,  the  proximal  pouch  small  and  adherent  posteriorly,  while  the  front  of  the 
distal  sac  had  hardly  any  portion  not  adherent  to  the  liver  ;  pyloric  stenosis  was 
present  in  addition.  This  looked  for  the  moment  an  impossible  problem  to  solve  :  but 
thanks  to  a  retroeolic  anterior  gastro-enterostomy  to  the  proximal,  and  a  posterior 
gastro-enterostomy  to  the  distal,  pouch,  we  were  carried  safely  through  (Fig.  37). 


40 


THE    BRITISH    JOURNAL    OF    SURGERY 


9.  The  last  two  cases  of  the  series  necessitated  partial  gastrectomy  :■ — 

a.  The  constriction  was  excised,  the  distal  part  of  the  stomach  closed,  and  the  small 
intestine  sutured  to  the  end  of  the  proximal  pouch,  the  bowel  loop  being  brought  through 
the  mesocolon  (Figs.  38,  39). 

b.  In  this  case  a  very  large  distal  pouch  hung  in  the  pelvis,  the  constricting  ring 
being  narrow  (although  the  radiograph  showed  it  some  inches  long).  There  were  jjyloric 
stenosis  and  some  thickenings    in  the  distal  pouch  suggestive  of  ulcerations.     The  lower 


Ki<:-  -'ti'.  Fig.  37. 

pouch  was  removed   along  with  the  constriction,  and  tiie  proximal  pouch  dealt  with  as  in 
the   previous  case.     The  specimen  removed  exhibited  six  ulcers. 

I  know  of  no  condition  that  can  provide  the  surgeon  with  such  an  intricate  and 
interesting  problem  as  an  hour-glass  stomach,  and  its  solution  is  only  possible  after 
opening  the  abdomen.  In  spite  of  all  our  efforts  to  improve  the  condition  of  the  patient 
before  operation,  and  the  care  taken  on  the  operating  table  to  avoid  shock,  7  deaths 
are  to  be  recorded  in  this  series,  namely  :  3  following  posterior  gastro-enterostomy  (two 
women,  one  man)  ;    2  following  gastro-gastrostomy  (one  three  weeks  later  from  pneimionia 


and  empyema)  ;  1  following  retrocolic  anterior  gastro-enterostomy  in  a  male  ;  and  1 
following  partial  gastrectomy,  also  in  a  male. 

Three  of  the  patients  succumbed  to  bronchopneumonia  in  a  few  daj's,  and  one  died 
suddenly  from  pulmonary  embolism  on  the  fourteenth  day.  One  gastrectomy  case  died 
suddenly  next  day,  and  two  others  simply  from  lack  of  recuperative  power. 

Ether  was  administered  by  the  open  method  in  all  cases  by  a  skilled  anaesthetist. 

The  mortality-rate  may  appear  high  ;  but  what  mostly  impressed  us  was  the 
astonishing  recovery  in  a  great  many  almost  hopeless  cases,  in  persons  reduced  to  extreme 
emaciation  through  long  years  of  suffering.  It  is  hoped  that,  in  future,  much  earlier  resort 
will  be  made  to  radiographic  investigation  in  vague  cases  of  chronic  indigestion  that  do 
not  readily  yield  to  medicinal  and  dietetic  treatment. 
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With  such  a  variety  of  operations  necessary  to  deal  with  this  condition,  it  was  inter- 
estiii"  to  ascertain  the  end-result  to  tlie  jjatient.  Mr.  R.  Kennon  kindly  undertook  this 
for  me,  and  tiiroujfh  liis  assirhiity  I  am  able  to  report  on  all  but  three  of  the  cases.  It  does 
not  appear  that  any  particular  type  of  ojjcration  had  much  to  do  with  the  final  result, 
provided  a  free  How  had  been  established  from  the  stomach. 

Only  0  have  comj)lained  of  {jastric  symptoms  since  operation  ;  1  operated  upon 
five  years  afjo  has  "some  vomitiuff"  ;  1  operated  upon  three  years  complains  of  "vomitin}^'  ; 
2  have  some  indigestion  ;  1  had  a  severe  attack  of  luematemesis  one  year  after  operation, 
and  was  subsequently  I'adiographed,  but  she  has  now  been  w^ll  for  four  years.  l>\inr 
have  died  from  diseases  unconnected  with  stomach  trouble. 

All  the  others  send  expressions  of  thanks  and  gratitude,  and  the  most  frecpienl  an^uer?. 
have  been,  'eat  anything',  '(piite  well',  'very  good  health',  and  one  who  had  suffered 
severe  pain  for  many  years  alludes  to  the  operation  as  'a  miracle". 
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A    CASE   OF    HOUR-GLASS    STOMACH. 

By  G.  a.   EWART,   London. 

The  following  case  seems  to  be  worthy  of  record  from  the  fact  that  it  is  a  "[ood  exani])lc 
of  a  somewhat  rare  condition,  and  also  has  the  added  interest  of  extendina'  over  a  period 
of  more  than  twenty  years,  bein<>'  ahiiost  historical  in  a  surgical  sense.  Further,  it  perhaps 
throws  some  light  on  the  treatment  of  conditions  with  which  the  abdominal  surgeon  is 
sometimes  confronted. 

In  the  year  1897  the  jjatient,  then  a  girl,  age  22,  was  subject  to  attacks  of  severe 
abdominal  pain,  indigestion,  vomiting,  and  luematemesis.  These  symjitoms  may  be  said 
to  have  reached  a  climax  in  1900,  when  the  patient  was  seized  with  acute  abdominal  pain, 
and  the  diagnosis  of  perforation  of  a  gastric  ulcer  was  made.  This  occurred  in  Egypt, 
and  though  no  surgical  measures  were  adopted,  the  patient  made  a  slow  recovery.  She 
returned  to  this  country,  and  towards  the  end  of  1900,  as  pain  and  vomiting  jjersisted, 
she  was  seen  by  Sir  Arthur  Mayo  Robson,  who,  after  investigation,  made  the  diagnosis 
of  hour-glass  stomach.  In  November,  1900,  an  o})eration  was  performed  in  I>eeds 
Infirmary,  and  a  ])osterior  gastrojejimostomy  was  done  to  the  ])roximal  jjouch  of  the 
stomach  with  the  aid  of  the  operator's  bobbin.  An  account  of  the  operation  may  be  foimd 
in  Diseases  of  the  Stomach  and  their  Surgical  Treattnent,  by  Mayo  Robson  and  Moyiiiiian, 
and  may  be  quoted. 

"  Miss  I).  B.,  age  25,  was  admitted  to  the  General  Infirmary,  Nov.  5,  1  {)()(),  with  a  history  of 
stomach  symptoms  for  three  years,  with  \n\\n  and  vomiting.  During  ])art  of  tlie  time,  she  had 
been  in  hospital  and  imder  thorough  medical  treatment,  but  without  material  benefit,  except  of 
a  temjjorary  character. 

"  Opkration,  Nov.  15,  1900. — A  large  constriction  was  found  in  the  centre  of  the  stomach, 
forming  a  characteristic  example  of  hour-glass  contraction,  lioth  cavities  being  dilated,  the  proxi- 
mal being  larger  than  the  distal  cavity.  Niunerous  adhesions  had  to  be  separated,  especially  aroimd 
the  j)ylorus,  and  others  between  the  stomach  and  colon.  A  jjosterior  gastro-enterostomy  was 
])erformcd,  from  which  the  patient  made  an  uninterrupted  recovery  :  she  returned  home  on 
Dec.  11.  On  Aj)ril  9,  1901,  she  returned  to  the  Infirmary,  having  had  some  recurrence  of  pain 
and  vomiting  ;  but  under  rest  and  careful  dieting  the  symptoms  completely  ])asscd  off  in  tliree 
weeks,  and  she  was  sent  home  weighing  7  lb.  more  than  she  did  when  in  hos])itaI  on  the  former 
occasion.  During  the  three  weeks  the  patient  was  under  observation  she  had  no  sickness,  anfl 
during  the  latter  part  of  the  tinie  w'as  able  to  take  ordinary  food  without  discomfort." 

This  improvement  was  maintained  for  some  time,  but  gradually  the  patient's  con- 
dition became  worse,  pain  without  vomiting  being  chiefly  comjjlained  of,  imtil,  in  the  year 
1913,  the  appendix  was  removed  by  another  surgeon,  as  it  was  supposed  to  be  responsible 
for  a  certain  degree  of  mucous  colitis  which  was  present.  No  improvement  of  the 
condition  followed  this  operation. 

The  above  gives  a  summary  of  the  case  until  the  time  when  I  first  saw  the  patient 
at  the  end  of  1920.  Previous  to  this  the  jjatient  had  been  in  hospital  for  some  two  months, 
under  strict  medical  treatment,  without  deriving  any  marked  benefit,  the  chief  complaint 
being  of  pain,  even  after  fluid  diet  ;  the  pain  was  localized  to  a  spot  situated  about  mid- 
way between  the  ensiform  and  the  umbilicus.  Vomiting  was  only  occasional.  Some  six 
months  previously  there  had  been  slight  ha'matemesis.  On  examination  the  patient  was 
noticed  to  be  rather  wasted  ;  firmly  healed  scars  were  present  in  the  appendix  region  and 
over  the  right  upper  rectus  segment.  On  palpation  of  the  abdomen  some  tenderness  with- 
out rigidity  was  noted  in  the  epigastric  region,  but  no  mass  could  be  felt.     Investigations 
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were  next  made  by  means  of  a  bismuth  meal  and  x  rays.  Fii>.  40  sliows  what  >vas 
found  ;  that  is,  an  lioui-<rhiss  stomaeii  witli  a  large  proximal  and  a  small  distal  pouch 
about  the  size  of  a  golf-ball,  with  a  very  attenuated  passage  leading  from  one  to  the  other. 
It  may  be  further  noted  in  the  picture,  which  was  taken  fifteen  minutes  after  the  meal, 
that  already  a  small  quantity  of  the  bismuth  shows  in  the  upper  coils  of  the  jejunum, 
proving  that  there  was  no  marked  pyloric  stenosis.  Further  .r-ray  examination  showed 
that  there  was  very  marked  delay  in  the  e<)mj)lete  emjitying  of  the  jjroxijual  stomach 
pouch.  Xo  sign  whatever  could  be  seen  of  the  functioning  of  the  previously  performed 
gastrojejunostomy. 

Under  these  conditions,  a  further  laparotomy  was  decided  ujion.     Tlu;  abdomen  was 


J- It.,    ill. — >kii.L,'n.iii 


liitioii  before  oppratioii. 


opened  llmnigh  the  left  upper  rectus  segment  on  Jan.  30,  1920.  After  divi<lin<i  many 
adhesions,  it  was  found  that  the  stomach  was  encircled  by  a  dense  fibrous  ring  more  than 
an  inch  in  l,>readth,  some  two  inches  j)roximal  to  the  j)ylorus.  This  ring-like  stricture  was 
adherent  i)osteriorly  to  the  j)ancreas,  and  above  to  the  under  surface  of  the  liver.  The 
stricture  was  so  dense  that  it  was  dillicult  to  form  an  accurate  opinion  of  the  size  of  the 
passage  between  the  two  i»ouches  of  the  stomach,  but  it  was  estinuited  to  be  about  the 
size  of  a  No.  10  catheter.  On  examination  the  pylorus  showed  no  signs  of  .stenosis  ;  there 
were,  however,  some  surrounding  adhesions  to  the  xmder  surface  of  the  liver.  On  turning 
up  the  transverse  colon,  the  jejiunun  was  found  to  be  adherent  to  the  transverse  meso- 
colon at  the  site  of  the  previous  gastrojejunostomy.  Much  matting  of  the  intestines  made 
the  procedure  difficult,  but  eventually  the  efferent  loop  of  the  jejunum  was  isolated.     This 
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was  traced  up  to  the  previous  seat  of  the  anastomosis,  and  the  junction  carefully  palpated. 
No  stoma  between  the  stomach  and  the  intestine  could  be  felt.  The  next  question  was 
what  was  the  best  procedure  to  adopt.  Obviously  any  anastomosis  between  the  proximal 
and  the  distal  pouches  of  the  stomach  (gastrogastrostomy)  was  out  of  the  question,  the 
distal  pouch  being  too  small  to  allow  of  any  satisfactory  channel  being  established. 
Gastroplasty,  on  account  of  the  breadth  and  density  of  the  stricture,  was  also  impossible. 
One  alternative  was  to  undo  the  old  gastrojejunostomy,  and  re-establish  the  opening  in 
the  site  of  the  previous  anastomosis.  This  would  have  been  very  dilhcult  to  accomplisli 
on  account  of  the  dense  adhesions  and  almost  complete  obliteration  of  the  lesser  sac  of 
peritoneum. 


Fig.  41.— SkiaL.'r,iii 


iltrr  n   iii.-iiiutii   iiicul. 


The  only  other  alternative  seemed  to  be  to  do  some  form  of  anterior  gastrojejimostomy 
to  the  proximal  pouch.  On  consultation  with  my  colleague,  Sir  Crisp  English,  who 
happened  to  be  watching  the  operation,  I  determined  to  do  an  anterior  retrocolic  gastro- 
jejunostomy, as  first  carried  out  by  Mr.  Sherren  (Choyce's  System  of  Surgery,  vol.  ii). 
This  seemed  a  better  plan  than  bringing  the  jejunum  across  the  transverse  colon,  which 
involved  the  risk  that  the  transverse  colon  might  be  caught  up  in  the  adhesions  which 
had  been  divided,  and  perhaps  cause  trouble  at  a  later  date.  An  opening  was  therefore 
made  through  the  transverse  mesocolon  just  to  the  right  of  the  old  anastomosis.  Through 
this  opening,  the  jejunum  was  brought  into  the  lesser  sac,  and  then,  by  incising  the  gastro- 
colic omentum,  the  coil  of  gut  was  brought  forward  to  the  anterior  aspect  of  the  jjroximal 
pouch  of  the  stomach.     Here  a  gastrojejunostomy  was  performed  after  the  usual  manner. 
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silk  sutures  bcin<«  used  thn)U{j;hout.  Care  was  taken  to  keep  the  new  stoma  as  near  the 
stricture  as  possible,  to  prevent  any  S-sluiped  kinkinir  of  the  <?ut  between  its  two  fixed 
points.  After  the  completion  of  the  anastomosis,  the  jejunum  was  o|)ened  just  beyond 
tiie  new  stoma  to  invcsti<>ate  better  the  He  of  the  j^ut,  and  incidentally  the  seat  of  the 
previous  operation.  It  was  found  that  the  new  openinu;  was  about  two  inches  in  lenj^th  : 
from  this  point  the  fin<>er  passed  backwards  and  somewhat  to  the  left,  and  came  to  the  seat 
of  the  old  opening,  without  any  intervening  loop.  No  sign  of  the  original  stoma  between 
the  stomach  and  jejunum  remained,  some  scar  tissue  alone  indicating  its  j)osition.  The 
opening  made  in  the  jejummi  for  this  investigation  was  next  closed  with  two  layers  of 
continuous  silk  suture.  First  changing  gloves  and  instruments,  the  abdomen  was  closed 
in  layers.  After  the  operation,  a  fear  was  entertained  that  the  kinking  entailed  by  bring- 
ing the  jejunum  from  the  posterior  to  the  anterior  asjjcct  of  the  stomach  might  prove 
|)rejudicial.  These  fears,  however,  proved  groimdiess,  and  the  patient  made  an 
uninterrupted  recovery.  She  was  seen  just  a  year  after  the  oj)eration,  when  the  second 
radiograj)!!  (Fig.  41)  was  taken.  This  shows  a  bismuth  meal  ten  minutes  after  ingestion, 
the  patient  being  in  the  erect  position.  The  large  proximal  and  small  distal  pouches  of 
the  hour-glass  stomach  can  still  be  seen,  the  distal  pouch  being,  if  anything,  a  little 
contracted.  The  functioning  of  the  new  anterior  retrocolic  gastrojejunostomy  shows 
extremely  well,  a  large  quantity  of  the  opaque  meal  having  already  j)assed  through  the 
stoma  at  the  short  interval  of  ten  minutes  after  ingestion. 

With  regard  to  the  patient,  she  can  hardly  be  recognized  as  the  same  individual. 
Since  operation  she  has  lost  all  her  i)ain,  and  is  now  able  to  tolerate  ordinary  diet  without 
discomfort.  During  the  past  year  she  has  increased  22  lb.  in  weight,  almost  2  lb.  a  month, 
and  is  now  able  to  carry  on  her  occupation.  All  pain  and  tendency  to  'colitis'  have  been 
lost,  and,  generally,  the  condition  of  well-being  of  the  patient  may  be  summarized  in  her 
statement  that  she  "does  not  know  herself".  The  question  arises  as  to  whether  this 
improvement  is  likely  to  be  permanent.  Personally,  I  think  there  is  little  possibility  of 
the  new  stoma  closing,  the  degree  of  stenosis  between  the  two  pouches  being  such  that  it 
nuist  be  much  easier  for  food  to  pass  along  the  new  channel  than  find  its  way  jjainfully 
into  the  distal  pouch  of  the  stomach.  Probably  when  the  first  operation  was  done  the 
circular  ulcer  was  not  fully  cicatrized,  and  the  lumen  between  the  two  pouches  was  much 
larger. 

The  above  case  seems  of  interest,  inasmuch  as  it  gives  an  indication  as  to  the  line  of 
treatment  in  cases  where  a  gastrojejunostomy,  though  still  needed,  has,  for  some  reason, 
ceased  to  function.  Any  surgeon  who  has  had  either  to  undo,  or  re-fashion,  a  gastro- 
jejunostomy, has  doubtless  been  confronted  with  adhesions  which  have  proved  a  great 
dilliculty. 

This  case  shows  that  a  satisfactory  result  can  be  obtained  by  an  anterior  retrocolic 
gastrojejunostomy,  even  though  the  jejummi  proximal  to  the  anastomosis  is  anchored 
to  the  posterior  aspect  of  the  stomach,  which  necessitates  a  certain  amount  of  angulation 
in  bringing  forward  the  intestine. 

In  conclusion,  I  should  like  to  thank  Mr.  W.  A.  Coldwell  for  the  radiographs  wliich 
illustrate  this  case. 


16  THE     BRITISH    JOURNAL     OF     SURGERY 


INTUSSUSCEPTION  : 
A    MONOGRAPH    BASED    ON    400    CASES. 

By  W.  S.  PERRIN,  London;   and   E.    C.   LINDSAY,   London. 

The  material  for  this  investigation  has  been  collected  from  the  London  Hospital  records 
of  the  cases  of  acute  intussusception  admitted  during  the  eighteen  years  from  1908  to 
1920  inclusive.  Only  the  first  seven  cases  admitted  during  1920  have  been  included, 
in  order  to  bring  the  total  niunber  up  to  a  level  400.  Otherwise,  with  few  excep- 
tions, every  case  admitted  during  the  eighteen  years  surveyed  has  found  a  place 
among   the    400. 

It  is  obvious,  in  compiling  statistics  with  reference  to  any  one  point,  that  information 
will  not  always  be  forthcoming  from  each  of  the  400.  Thus,  while  in  every  one  of  the 
cases  it  has  been  ])ossible  to  ascertain  the  age  of  the  patient  and  the  month  of  the  year 
in  which  he  or  she  was  admitted,  in  only  341  is  the  type  of  intussusception  described.  On 
the  whole,  however,  fairly  full  data  have  been  available  in  almost  every  instance.  Thus, 
in  the  majority  of  the  notes  the  length  of  the  history  is  given,  and  by  searching  the 
records  of  the  operating  theatres  it  has  been  j)ossible  to  ascertain  the  time  occupied  by 
each  surgeon  in  performing  the  operation,  while  in  many  cases  which  have  died,  reports 
of  the  post-mortems  have  been  available  and  have  yielded  valuable  information.  The 
series  is  a  consecutive  one,  though  a  few  cases  have  been  excluded  on  account  of  the 
poverty  of  the  notes,  and  the  operating-theatre  registers  reveal  the  existence  of  several 
cases  the  notes  of  which  cannot  be  traced. 

There  are  records  also  of  19  cases  of  intussusception  during  the  eighteen  years  sur- 
veyed which  we  considered  either  to  come  under  the  heading  of  the  chronic  variety  of 
intussusception  or  to  have  too  doubtful  a  history  to  be  definitely  included  among  the 
acute.  They  have  therefore  been  excluded  from  the  series,  which  deals  with  the  acute 
form  only. 

In  theory  it  is  difiicult  to  define  exactly  the  dividing  line  between  an  acute  and  a 
chronic  intussusception,  but  in  practice  the  two  varieties  are  rather  sharply  distinguished 
from  each  other.  For  examjjle,  the  longest  history  in  our  series  of  acute  intussusce})tions 
is  ten  days.  The  patient  was  a  youth,  age  20,  and  at  ojieration  the  gut  was  gangrenous. 
This  is  a  fairly  long  history  for  an  acute  intussusception,  and  is  to  be  accounted  for  by  the 
age  of  the  patient,  for  in  small  children  an  acute  intussusception  seems  to  take  about  six 
or  seven  days  to  kill,  if  it  persists  and  is  untreated  :  in  several  cases  it  is  recorded  that 
the  patient  was  moribund  on  admission  after  a  typical  history  of  six  days'  duration.  The 
shortest  history  in  the  series  of  chronic  cases ^  on  the  other  hand,  was  three  weeks  ;  the  gut 
was  not  gangrenous  and  the  symptoms  had  not  been  severe. 

The  series  as  it  stands  consists  therefore  of  400  cases,  and  does  not  fall  far  short 
of  the  total  number  dealt  with  by  the  hospital  during  the  eighteen  years  included  in 
the  period  1903-20.  This  series,  as  far  as  we  know,  is  the  largest  consecutive  series 
yet  investigated.  Leichtensterni  collected  593  cases,  but  these  were  drawn  largely  from 
the  literature  of  the  subject.  Since  it  is  chiefly  unusual  cases  that  find  their  way  into  the 
literature,  it  is  clear  that  deductions  drawn  from  a  collection  such  as  Leichtenstern's  are 
liable  to  inany  fallacies.  An  excellent  example  is  afforded  by  his  statement  that  42  per 
cent  of  all  intussusceptions  undergo  spontaneous  elimination  ;    while  our  series  does  not 


INTUSSUSCEPTION 


47 


provide  a  sinjile  example  of  spontaneous  elimination.  While  it  is  only  fair  to  point  out 
that  Leiehtenstern's  pa{)er  was  published  in  1873,  when  la|)arot<)n)y  was  practically 
imknown,  and  thus  opportunities  were  j;iven  for  spontaneous  elimination  to  oeeur  which 
the  present  j)raetiee  of  early  suroical  intervention  does  not  provide,  still  the  fif^ures  he 
jfives  of  the  niunber  of  spontaneous  eliminations  could  only  have  been  obtained  from 
records  comjjosed  mainly  of  abnormal  eases. 

To  a  certain  extent  the  same  criticism  api)lies  to  Fitzwilliams'"-  series  of  1000  eases, 
including  as  it  does  cases  published  in  the  Lancet  and  the  British  Medicnl  Journal  for  the 
seventeen  years  up  to  the  date  of  writing  the  pajier,  viz.,  1908,  as  well  as  cases  drawn 
from  other  sources.  It  will  be  seen,  however,  that  the  statistical  results  obtained  from 
Fitzwilliams'  series  are  in  substantial  ajfreement  with  our  own. 


ETIOLOGY. 

Sex. — There  is  a  marked  preponderance  of  males  over  females.  The  ratio  is  rf)Ughly 
2-1  to  1-0,  the  numbers  of  each  sex  affected  in  the  series  being  272  males  and  128  females, 
i.e.,  04  ])er  cent  of  all  cases  are  males.  This  ratio  is  practically  the  same  as  that  obtained 
by  P'itzwilliams,  who  in  788  cases  found  530,  or  08  per  cent,  males.  Adams'-*  series  of 
100  cases  gives  a  similar  number  of  males  affected,  viz.,  66  per  cent ;  Leiehtenstern's  series 
of  r)93,  a  ratio  of  1-8  to  1-0. 

Age. — Fig.  42  shows  the  age  incidence  in  years.  It  is  seen  that  the  vast  majority 
of  cases  occur  din-ing  the  first  two  years  of  life.  Of  the  four  hundred  patients,  314  were 
under  the  age  of  two  years,  a  percentage  of  78-.5,  while  279  were  under 
the  age  of  one  year,  a  percentage  of  69-75.  The  chart  illustrates  the  age 
incidence  up  to  the  fourteenth  year  only.  There  were  18  cases  over  the  age 
of  fourteen.  These  fell  between  the  fifteenth  and  fifty-eighth  year  of  life. 
The  age  of  the  youngest  patient  in  the  whole  series  was  one  day,  of  the  oldest 
fifty-eight  years.  While  in  the  case  of  the  infant  surgical  intervention  was 
unavailing,  it  is  gratifying  to  record  that  at  the  other  extreme  of  life  an 
uninterrupted  recovery  of  the  patient  rewarded  the  surgeon's  efforts. 

In  a  series  of  648  cases  under  the  age  of  twelve  years,  Fitzwilliams 
found  71*9  per  cent  occurred  in  children  not  niore  than  twelve  months 
of  age. 
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Fi/j.  42. — Curve  illusjratiiiir  ase-iiicitlence  of  acute 
intussusceptions  in  years.  382  cases  are  iucluiled  in 
tiie  curve,  wliicli  ceases  at  tlie  ajje  of  H  years,  for 
convenience  of  insertion ;  18  other  cases  occurred 
between  tlie  a^res  of  14  ami  58,  making;  tlie  total  4fni. 


Fig.  43. — Graph  of  age-incidence  of  acute  intus- 
susception in  montlis  during  first  year. 


That  78-5  per  cent  of  all  acute  intussusceptions  occur  in  children  under  two  years 
suggests  that  some  peculiar  mechanism  is  in  operation  at  this  jjcriod.  An  analysis  of  the 
age  incidence  during  the  first  year  of  life  throws  further  light  upon  the  question.  Fig.  43 
shows  the  number  of  cases  occurring  in  infants  during  each  month  of  the  first  year.  It  is 
seen  tiiat  the  curve  rises  steeply  till  five  months  of  age,  when  the  maximum  is  obtained. 
From  this  point  there  is  a  gradual  fall  till  the  age  of  nine  months  is  reached,  when  the  fall 
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is  steeper.  Of  the  279  cases  within  the  first  year  of  Hfe,  no  less  than  203  (72-7  per  cent) 
occur  between  five  and  nine  months.  Of  all  cases  of  acute  intussusception  of  every  kind, 
203  out  of  400  (rather  more  than  50  per  cent)  occur  between  the  ages  of  five  and  nine 
months. 

Fitzwilliams'  curve,  constructed  from  458  cases  occurring  vmder  twelve  months  of  age, 
is  similar  to  the  above.  His  maximum  occurs,  however,  at  six  months,  and  the  curve 
rises  from  three  months  and  falls  from  six  to  nine  months  much  more  sharply  than  our  own. 

That  50  per  cent  of  all  intussusceptions  occur  between  the  ages  of  five  and  nine 
months  provokes  the  inquiry  whether  there  is  any  constant  change  in  growth  or  environ- 
ment likely  to  be  correlated  with  this  peculiar  incidence.  Two  such  changes  at  least  inyite 
attention.  From  five  to  nine  months  is  the  jjeriod  when  teething  with  its  associated 
gastro-intestinal  disturbances  commences,  and  at  five  months  also  the  supply  of  the 
maternal  milk  is  in  many  cases  becoming  inadequate  to  the  needs  of  the  growing  child, 
and,  as  Fitzwilliams  points  out,  breast  feeding  frequently  begins  to  be  supplemented  by 
other  foods.  The  possible  bearing  of  this  factor  on  the  production  of  intussusception  will 
be  referred  to  later.  r 

Season. — Fig.  44,  describing  the  seasonal  incidence,  shows  two  maxima  in  the 
months  of  Ajiril  and  January.  It  further  reveals  the  fact  that  (JO  ])er  cent  of  the  cases 
occurred  in  the  first  six  months  of  the  year.  The  spring  months  of  March,  Ajiril,  and  May 
furnished  132  cases,  while  the  autumn  and  early  winter  months  of  September,  October, 
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Jan  Feb  Mch  April  May  June  July  Aug  Sept  Oct  Nov.  Dec  Jan. 

Fig.  44. — Curve   illustrating  seasonal   incidence  of   acute   intussusception. 

No  of  cases  in  March  to  May  . .  . .         132 

„  „       September  to  Xovember  . .  t'i3 

and  November  furnished  only  63.  The  disease  is  thus  twice  as  prevalent  in  the  spring 
as  in  the  axitumn,  and  has  a  second  increased  incidence  about  Christmas  time.  This 
agrees  with  Fitzwilliams'  curve  of  453  cases,  with  the  curious  difference  that  both  his 
maxima  occur  a  month  earlier  than  our  own,  viz.,  March  and  December  instead  of  April 
and  January. 

Relation  of  Intussusception  to  Seasonal  Diarrhoea. — There  is  no  relation  between 
this  disease  and  intussusception.  The  most  cogent  argument  is  that  during  the  year  1911, 
when  a  severe  epidemic  occurred,  no  cases  of  intussusception  were  admitted  to  the  hospital 
during  the  month  of  September  when  the  epidemic  was  at  its  height.  Again,  investiga- 
tion of  the  histories  shows  that  in  the  156  examples  of  ileoca;cal  intussusceptions  only  11, 
and  in  the  126  ileocolic  only  3,  had  a  history  of  diarrhoea.  A  larger  number  of  colic  intus- 
susceptions had  a  previous  history  of  diarrhoea,  6  out  of  the  19  possessing  histories  lasting 
from  three  days  to  one  week. 

Relative  Frequency  of  the  Various  Types. — The  following  Table  gives  the  relative 
frequency  of  the  various  types.  We  think  the  figures  are  substantially  accurate  in  spite 
of  the  difficulty  of  deciding  at  operation  the  precise  variety  dealt  with.  The  numbers  are 
fairly  large  and,  upon  the  whole,  as  many  cases  of  the  ileocolic  type  will  be  wrongly 
described  as  ileocaecal  as  vice  versa.  Intussusceptions  of  other  kinds  are  not  likely  to  be 
confused  with  each  other.  It  will  be  noted  that  in  comparing  our  series  with  other 
observers'  statistics,  ileocaecal,  caput-caeci,  and  ileocaecal-caput-caeci  types  are  all  lumped 
together  as  ileocaecal.  The  reasons  for  adopting  this  course  are  given  in  the  discussion 
of  the  caput-cacci  variety. 
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Tuhlv  /.—Showing   ■vnv:   Hi:i..vrivK   Fhkqukncy   of  thk   Different  Tyim:s   of 

Intussusception. 


OWN- 

Bkriks 

IJOK^HTKXSTKKN 

FlTZWILLlAM.S 

Malks 

I'KMALKf 

J50TII   IJKXES 

Total 

Per  cent 

Total      j  I'er  cent 

1 

Total 

I'crceiit 

llooca?CMl 

73 

40 

113-4      _ 

Caput -ca'ci 

29 

!) 

38     6  g 

156 

390 

212 

44 

00-5 

lleocaH'al  and  eapiit- 

u% 

ca>ci 

3 

2 

5) 

Ileocolic 

90 

:i(i 

126 

126 

31.5 

39 

8 

26.6 

Enteric 

17 

10 

27 

27 

6-76 

142 

30 

Colic 

12 

7 

19 

19 

4-7 

86 

18 

7-3 

Compound 

2 

2 

4 

4 

1 

60 

Retrograde 

I 

1 

2 

2 

0-5 

Meckel 

4 

1 

5 

5 

1-2 

Unclassified     .  .       •    . . 

39 

20 

59 

59 

14-7 

Appendicular 

1 

0 

1 

1 

0-2 

Jejunogastric 

1 

0 

1 

1 

0-2 

Totals 

400 

99-75 

479 

100 

506 

.    100 

Incliuling  intussusceptions  involving  Meckel's  diverticuhuii  as  enteric,  placing  the 
retrograde  intussusceptions  in  their  appropriate  anatomical  class,  and  assuming  the  same 
proportion  of  all  classes  of  intussusceptions  included  in  the  group  of  59  cases  catalogued 
as  unclassified,  the  percentages  of  different  types  in  our  series  would  still  differ  con- 
siderably from  those  of  Leichtenstern  and  Fitzwilliams.  This  is  found  to  be  the  case,  for, 
excluding  compoimd,  appendicular,  jejimogastric,  and  the  unclassified  group,  and  grouping 
the  intussusceptions  involving  Meckel's  diverticulum  and  the  two  retrograde  cases  among 
the  enterics  to  which  they  belong,  a  net  total  of  335  cases  is  obtained,  and  the  percentages 
then  work  out  us  follows  : — • 

Table  II. 


Variety 

TorAL 

VV.R  CENT 

r.ElCHTEN&TEKK 
per  cent 

Fitzwilliams 
per  cent 

Ileotaecal 

Ileocolic 

Enteric     .  . 

Colic 

Multiple  and  Double    .  . 

156 

126 

34 

19 

46-5 

37-6 

10-1 

5-6 

44 

8 
30 
18 

60-8 
25-0* 

7-3 
61 

Totals       . . 

335 

09-8 

100 

99-8 

«  Includes  also  enterics. 

If  the  19  chronic  cases  are  added  to  the  series,  the  percentage  of  colic  intussusceptions 
is  slightly  raised. 

The  numbers  and  percentages  in  the  three  series  are  then  as  shown  in  Table  III. 

Table  III. 


^■ARIETV 

OWN 

Leichtenstern 

Fitzwilliams 

Total 

1    Per  cent 

Total 

Per  cent 

Total 

Per  cent 

Ileocecal     . . 
Ileocolic 
Enteric 
Colic 

163 

128 

36 

27 

46-9 
1       36-8 
1         8-3 
1        7-7 

212 
39 

142 
86 

44 

S 

"30 

18 

60-5 

26G 
7-3 

Totals      . . 

354 

479 

i       506       i 

.    i 
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It  is  a  little  remarkable  that  our  series  should  differ  as  much  as  it  does  from  Fitz- 
Avilliams'  in  the  relative  frequency  of  the  ileocaecal  type.  The  terminology,  however,  is 
in  such  confusion  that  it  is  quite  possible  cases  described  as  ileocolic  in  our  series  would 
be  recognized  as  ileocecal  by  other  surgeons,  and  the  discrepancy  between  our  figures 
and  Fitzwilliams'  thus  be  accounted  for.  As  we  shall  have  occasion  to  point  out,  even 
with  a  clearly-defined  terminology  at  our  disposal,  it  is  sometimes  not  easy  to  determine 
whether  an  intussusception  arising  in  the  neighbourhood  of  the  ileocacal  valve  is  ileo- 
cajcal  or  not.  In  any  case,  accurate  statistics  of  the  relative  frequency  of  the  ileoca'cal 
and  ileocolic  varieties  will  not  be  obtainable  until  a  universally  recognized  classification 
is  adopted. 

The  difference  between  our  series  and  Leichtenstern"s  is  easily  accounted  for.  As 
P'itzwilliams  justly  observes,  since  Leichtenstern's  paper  of  1873  intussusception  has 
probably  been  more  frequently  diagnosed  in  young  infants,  and  thus  the  proportion  of 
ileocajcal  and  ileocolic  intussusceptions  should  be  greater.  This  is  strikingly  borne  out 
by  examination  of  the  131  cases  of  intussuscei)tion  collected  by  Waren  Tay  in  1873  and 
appended  to  Sir  Jonathan  Hutchinson's  ])a|)er*.  Of  the  total  number  of  131  cases  only 
62,  and  of  the  cases  described  as  recovering  only  6,  were  in  children  under  one  year  of 
age. 


TERMINOLOGY. 

In  the  foregoing  section  the  terminology  we  have  adoj^ted  has  been  given  with  the 
reservation  already  expressed  that  we  consider  the  caput-cjeci  and  ileocaecal-caput-caeci 
varieties  to  be  really  ileoctecal.  However,  a  short  discussion  of  the  various  terms  is 
necessary,  because  different  authorities  use  the  same  words  in  somewhat  different  senses, 
"and,  as  many  different  surgeons  have  operated  on  the  4()()  ])atients  in  our  series,  it  is 
needful  to  make  certain  that  the  same  terms  are  always  used  in  tlie  same  way.  We  will 
therefore  consider  each  of  these  in  turn. 

Ileocaecal. — The  term  ileocaecal  was  used  by  the  older  surgeons  up  to  1873  to  describe 
any  type  of  intussusce|)tion  occurring  in  the  region  of  the  ileoca-cal  valve,  and  thus 
included  many  cases  which  would  now   be  described  as  ileocolic.     Since  Leichtenstern's 

paper  of  1873  the  term  has 
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been  restricted  to  the  forms 
in  M-hich  the  ileocaecal  valve 
itself  heads  the  intussuscep- 
tion. It  is  in  this  sense 
exclusively  that  the  word 
has  been  used  by  the 
London  Hospital  surgeons, 
for  although  on  consulting 
the  records  of  the  ileocaecal 
cases  we  find  that  the  vast 
majority  are  described  sim- 
ply as  ileocajcal,  in  many 
specific  cases  mention  is 
made  that  the  ileocaecal 
valve  formed  the  apex  of 
the     intussusception.  In 

J.J,;  45  others,  the    ileocaecal    valve 

and  appendix  are  described 
as  together  forming  the  apex.  Again,  of  other  cases  which  reached  the  post-mortem 
room,  in  two  ulceration  of  the  ileocaecal  valve  is  recorded  ;  in  another  a  lump  at  the 
ileocaecal  valve  is  described  ;  in  a  third,  the  ileocaecal  valve  is  described  as  chronically 
thickened  ;  and  in  all  the  valve  is  mentioned  as  constituting  the  apex.  Further  con- 
firmatory evidence  that  the  term  ileocaecal  has  been  properly  used  is  fvirnished  by  the 
frequent  mention  in  cases  which  died  that  the  caecum  and  appendix  were   "gangrenous', 
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'easily  broken  throujiir,  "much  enj?orged',  or  -imK-h  congested'  :  lur  il  is  on  tiie  appendix 
and  caecum  that  the  main  pressure  falls  in  this  type.  This  statement  will  he  fully  dis- 
cussed in  the  section  dealing  with 
the  eaput-ea'ci  variety.  Lastly,  in 
perusing  the  notes  made  on  the 
ileocolic  form,  we  find  that  intussus- 
ceptions originating  as  close  to  the 
ileocajcal  valve  as  one  inch  are 
correctly  described  as  ileocolic. 

Caput-caeci. — This  variety  was 
first  described  in  detail  by  Sir 
Frederic  Kve-^  in  1899  as  the  ca»cal 
or  caput-cajci  variety,  although 
mention  is  inade  by  Lewis  Smith, 
in  1802",  of  intussusceptions  begin- 
ning in  the  caput  caici.  It  has 
been  assumed  that  the  inversion 
commences  by  the  apex  of  the 
caeciun  becoming  invaginated,  the 
ileociccal  valve  and  appendix  being 
drawn  in  later.  We  agree  with 
Barnard's  view"  that  the  inversion 
is  only  a  '"  secondary  and  unimpor- 
tant result  of  ileocaecal  intussuscep- 
tion ".  The  way  this  dimpling  of 
the  caecum  is  produced  is  probably 
as  follows  :  Reference  to  Fig.  45 
of  the  csecum  and  ascending  colon 

will   show    that    inmiediately  below  the  ileocajcal  valve    lies  the  oritice  of  the   appendix 
surrounded  by  the  fused  tccnia>  of  the  ascending  colon.     At  this  point  also  the  ileoca-cal 

fold  of  Treves  and  the  base 
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of  the  mesentery  of  the 
appendix  are  attached  to 
the  ileocaecal  junction.  In 
addition,  the  lymphoid  tis- 
sue is  particularly  thickly 
aggregated  at  this  point 
{Fig.  46,  B).  ('onsc(juently, 
in  the  ileocaecal  variety  of 
intussusception  the  apex, 
though  mainly  formed  by 
the  ileoca'cal  valve,  really 
also  includes  the  base  of 
the  api)endix.  As  these 
advance,  the  portion  of  the 
ca'cum  lying  between  the 
external  and  anterior  taMiia- 
comes  to  form  that  layer  of 
the  apex  of  the  intussuscep- 
tion which  is  in  inunediate 
apposition  to  the  mass 
i,.n.  47  formed     by    the    appendix, 

the  root  of  the  appendicular 
mesentery,  the  ileocaecal  fold  of  Treves,  and  the  associated  lymphoid  tissue  of  this  area 
{Fig.  \1).    As  Barnard  points  out,  "  the  great  cause  of  the  obstruction  of  an  intussusception 
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is  the  active  and  vital  contraction  of  its  sheatli,  and  especially  at  its  neck  ".  The  por- 
tion of  the  caecum,  therefore,  which  lies  in  immediate  contact  with  the  congested  and 
swollen  appendix  will   naturally   share   in   the  common  oedema  of  the  rest  of  the  apex, 

and  on  reduction  will  present  the  charac- 
teristic dimpled  appearance  illustrated  in 
Fig.  48. 

According  to  the  amount  of  pressure 
exerted  by  the  sheath  on  the  neck  of  the 
intussusception,  so  will  the  dimple  be  more 
or  less  marked.  It  is  to  be  anticipated  that 
neither  in  very  early  nor  in  very  late  cases 
will  the  dimple  be  at  its  maximum.  In  the 
former,  sufficient  pressure  will  not  have 
been  exerted  to  cause  such  oedema,  while 
in  the  latter  the  pressure  will  have  produced 
gangrene  and  atrophy  of  the  wall.  It  is  a 
commonplace  of  surgical  observation  that  a 
strangulated  hernia  of  long  duration  presents 
an  easily  torn,  thin,  and  llaccid  wall.  It  is 
only  in  cases  of  medium  duration  that  much 
oedema  of  a  strangulated  loop  is  present. 
The  mortality  of  ileocajcal  intussusceptions 
described  as  caput-caeci  should  therefore  be 
'"-  4s.  less  than   that   of  those   described    as    ileo- 

ca^cal  only  :  this  is.  in  fact,  the  case.  The 
percentage  mortality  of  intussusception  described  in  the  series  as  ileocajcal  is  85-9  per  cent, 
that  of  intussusception  described  as  caput-ea'ci  is  28-3  per  cent. 

In  most  cases  in  which  we  ourselves    have  operated  on  an  ileoc-aeal  intussusception, 
this  dimj)ling  is  more  or  less  marked. 


APfX. 


In  other  words,  every  ileocsepal  in- 
tussusception is  also  a  caput-caeci 
in  a  more  or  less  marked  degree. 
It  may  be  urged,  why  does  not  a 
similar  dimpling  of  the  wall  of  the 
caecum  take  place  in  ileocolic  intus- 
susceptions, in  which  the  apex  is 
formed  by  a  segment  of  the  small 
intestine  close  to  the  ileocaecal  valve 
which  passes  through  the  ileocaecal 
valve,  moves  down  the  colon,  and 
drags  the  valve  and  caecvun  after  it  ? 
Where  the  apex  of  the  ileocolic  in- 
tussusception is  formed  by  a  section 
of  the  ileum  very  close  to  the  valve 
— say  within  an  inch — such  a  dimp- 
ling may  occur,  and  undoubtedly 
does  ;  but  where  the  apex  is  formed 
some  distance  off,  the  explanation 
is  that  the  wall  of  the  caecum  no 
longer  forms  a  portion  of  the  apex 
of  the  intussusception,  and  in  conse-  J'i<^  n'- 

quence  does  not  become  so  cedema- 

tous.     It  is  more  likely  to  be  flattened  by  continuous  i)ressure  of  the  ensheathing  laj^er 
at   the  neck  of  the  intussusception   {Fig.  49). 

Both  Fitzwilliams  and  Walton^  agree  that  the  caput-c;rei  variety  is  probably  nearly 
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always  a  st'coiularv  result  of  an  ilcoca'cal  intussusception.  Fitzwilliaius  lays  stress, 
however,  on  a  secondary  slippiiifi  of  the  ea^eai  wall  over  the  orij^inal  apex  JVtiineci  by  the 
ileocjccal  valve,  so  that  the  dimpled  (jortion  of  the  e:reuin  represents  a  later-formed  apex 
of  the  intussuseeption.  We  do  not  find  ourselves  in  ajireeinent  with  them  on  this  |)oinl. 
The  ileoca^cal  valve  is,  as  Fig.  50  shows,  a  very  larj^e  and  j)rominent  strueture.  It  is  n(»t 
easy  to  see  how  the  wall  of  the  ciecuni  can  slip  down  over  the  valve  to  [)roduce  a  secondary 
apex,  and  such  a  slipping  is  entirely  contrary  to  the  otherwise  universal  method  of  growth 
of  an  intussusception,  in  which  the  original  apex  is  the  one  fixed  point.  Again,  if  such  an 
initial  i)rolapse  occurs,  why  should  it  not  continue  ?  Furthermore,  we  ourselves  have 
not  found,  in  reducing  ileoca'cal 
intussuscej)tions.  that  the  last  part 
of  the  intussusception  to  be  reduced 
is  the  dim])led  part  of  the  ctecum. 

Fitzwilliams,  in  common  with 
other  observers,  points  out  that  the 
orifice  of  the  intussusceptum  usually 
points  towards  the  mesenteric  side 
of  the  gut  and  away  from  the  con- 
vexity of  the  intussusception,  and 
adduces  this  as  evidence  of  the 
sli})j)ing  down  of  the  returning  layer 
of  the  intussusceptum  opposite  the 
attached  mesenteric  border.  It 
seems  more  likely  that  this  position 
of  the  orifice  is  due  primarily  to  the 
traction  of  the  mesentery,  which 
jjroduces  the  characteristic  curve  of 
an  intussusception,  and,  secondarily, 
to  the  greater  oedema  of  that  lip  of 
the  apex  which  is  opposite  the 
mesenteric  border  of  the  intussus- 
ception ;  for,  as  Barnard  points 
out,  the  oedema  is  always  greatest 
along  the  convexity  of  the  intus- 
susception. 

Ileocaecal  and  Caput-caeci. — It 
will  be  noted  that  5  cases  are 
designated  '  ileocajcal  and  caput - 
ca?ci'.  In  other  words,  the  surgeon 
was  unable  to  decide  to  which  type 
the    intussusception    belonged,    and 

accordingly  gave  the  double  description.  The  description  of  these  5  cases  gives  additional 
evidence  in  favour  of  the  view  put  forward  above.  In  our  opinion,  use  of  the  terms 
caecocolic,  caput-caici,  and  ileociecal-ca])ut-ea'ci  shoxdd  be  discontinued,  and  the  term 
ileocaecal  intussusception  be  applied  to  all  intussusceptions  taking  their  origin  in  the 
ileocajcal  valve,  which  indeed  always  includes  the  base  of  the  appendix,  whether  the 
dimpling  of  the  caecum,  which  has  given  rise  to  the  creation  of  the  unnecessary  types 
variously  called  crecocolic,  caput-ctcci,  and  ileoca'cal-caput-ca;ci,  be  present  or  not. 

Ileocolic. — From  a  close  examination  of  the  records,  the  term  ileocolic  has  been 
uniformly  applied  to  that  type  of  intussusception  in  which  an  enteric  intussusception  close 
to  the  ileocieeal  valve  proceeds  through  the  valve  and  drags  the  lips  of  the  valve,  the 
ciccum,  and  the  appendix  after,  as  part  of  the  returning  layer  of  the  intussuseeption. 
Figs.  51,  52,  58,  54  illustrate  the  stages  in  the  })rocess. 

The  term  ileocolic,  however,  has  not  been  universally  applied  to  this  type  of  intus- 
susception.    At   any  rate,  we  can  find   no  record   in  any  e;irli<M-  papers  nf  flu-  use  of  this 


FIG.  51). — The  ileoi-iecal  valve. 
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term,  thousli  from  time  to  time  accounts  are  giv'en  of  intussusceptions  consisting  of  a 
protrusion  of  ileum  througli  the  ileocsecal  valve  into  the  colon.  In  I860,  for  example, 
Duchaussoy"  in  his  monograph  collected  four  cases.  All  these  earlier  writers,  however, 
were  content  with  recording  the  condition  without  giving  it  a  name,  an  admirable  examjile 
which  has,  alas,  not  been  widely  followed.  The  term  was  first  employed  by  Leichtenstern 
in  his  monograi)h  of  1873,  in  which  he  classifies  intussusception  into  four  groups,  ilcocai'cal, 


enteric,  colic,  and  ileocolic,  the  last  taking  origin  as  an  'Einstiilpung"  of  the  ileum  through 
the  ileocjccal  valve.  Four  years  later,  in  his  article  in  Ziemmsen's  Cyclopa'dia,'"  he  claims 
responsibility  for  the  term  ileocolic  and  again  defines  it  in  the  following  words:  "  Another 
form  is  that  which  I  have  named  ileocolica.  This  kind  of  invagination  re|)resents  a  pro- 
lapse   of   the    ileum    through    the    ileoca?cal    opening English    literature    contains 

several  very  close  descriptions  of  ileocolon  intussusceptions  ".     He  then  proceeds  to  give 


an  account  of  the  variety  we  have  described  above  (Figs.  Sl-Si)  as  forming  the  ileocolic 
of  our  records,  and  gives  to  it  the  name  iliaca-ileocolica.  He  points  out  that  at  one  stage 
of  its  progress  an  iliaca-ileocolica  is  indistinguishable  from  an  ileocolic.  This  is  the  stage 
represented  in  Fig.  53.  Sherren^i  has  described  an  enteric  intussusception  in  the  act  of 
passing  through  the  ileocsecal  valve,  and  expresses  the  view — with  which  we  are  entirely 
in  accord — that  the  vast  majority  of  ileocolic  intussusceptions  take  origin  in  this  way  as 


INTUSSUSCEPTION  55 

t'litcric  iiiliissusccptions.  Walton  has  elaborated  the  same  argument,  viz.,  that  an  ilctt- 
eolic  intussiisce|)tu)n  is  only  a  sta<«;e  in  the  normal  growth  of  an  enteric  as  it  passes  down 
into  the  colon. 

Examination  of  our  records  throws  considerable  light  (m  this  ({uestion,  when  the 
facts  are  considered  in  relation  to  the  method  of  growth  of  ilefK'olic  intussusception 
as  defined  by  Leiehtenstern.  This  method  of  growth  is  well  described  by  Barnard  as 
follows  :    "  In  simple  ileocolic  intussusceptions  the  ileocolic  valve  stands  fast  while  more 

and  more   ileum   is   prolapsed  through   its  orifice  into  the  caecum Growth   takes 

place  entirely  at  the  expense  of  the  entering  layer ".  It  follows  from  this  method  of 
growth  that  lA'ichtenstern's  ileocolic  intussuscej)tion  has  no  constant  apex,  it  is  constantly 
changing,  and  no  swollen  (edematous  segment  of  gut  is  produced  which  can  afterwards  be 
identified  as  tlie  apex.  Furthermore,  from  the  method  of  growth,  reduction  should  be 
easy,  nor  can  there  ever  be  such  jjressure  on  the  appendix  or  caecum  as  to  warrant  resection. 
Now,  in  1()  per  cent  of  our  series  of  ileocolic  intussusceptions  the  exact  position  of  the  apex 
is  described,  in  another  6-2  per  cent  appendicectomy  was  performed,  and  in  another  27*8 
per  cent  either  resection  was  performed  or  reduction  was  described  as  difficult.  Thus, 
in  50  per  cent  of  all  the  cases  described  in  our  series  as  ileocolic  there  is  evidence  that  the 
condition  originated  as  an  enteric  intussusception.  It  may  certainly  be  argued  that  an 
intussusception  may  start  as  a  prolapse  of  the  ileum  through  the  valve  ;  that  this  may 
then  cease,  and  the  prolapsed  segment  form  the  apex  of  an  intussusception  growing  in  the 
normal  way  at  the  expense  of  its  sheath.  In  view,  however,  of  the  thickness  of  the  collar 
of  lymphoid  tissue  which  forms  the  terminal  £  in.  of  the  ileum  up  to  the  age  of  one  year — 
and  it  must  be  remembered  that  71 -4  per  cent  of  ileocolic  intussusceptions  occur  during 
the  first  twelve  months  of  life — such  a  prolapse  does  not  seem  likely.  In  any  case,  it  seems 
a  pity  to  erect  a  classification  on  a  hypothetical  method  of  growth  for  the  existence  of 
which  evidence  is  very  difficult  to  adduce. 

Frecpient  mention  is  made  in  the  literature  of  small  degrees  of  prolapse  in  the 
mucous  membrane  of  the  ileum  through  the  ileoca'cal  valve.  The  question  arises  in 
our  minds  whether  the  degree  to  which  the  ileocaecal  valve  projects  into  the  colon 
in  young  children  has  been  fully  realized.  If  the  origin  of  an  ileocajcal  intussusception 
is,  as  we  believe,  to  be  explained  by  an  inflammatory  oedema  of  the  valve,  the  swollen 
valve  might  easily  be  interpreted  as  an  evagination  of  mucous  membrane,  and  thus 
prolapse  of  the  ileal  mucous  membrane  considered  to  be  more  common  than  is  prob- 
ably the  case. 

In  spite  of  the  fact  that  the  term  ileocolic  by  virtue  of  priority  should  be  used  to 
designate  prolapse  of  the  ileum  through  the  valve,  we  are  inclined  to  suggest  that  the  term 
be  used  to  denote  any  form  of  intussuscejition  in  which  the  ileimi  is  found  inside  the  colon, 
whether  half-way  through  the  valve,  comjjletely  through,  or  with  the  ileoca>eal  valve 
dragged  after  it  as  a  constituent  of  the  returning  layer.  We  exclude,  of  course,  any  form 
of  double  intussusception,  which  should  be  classified  as  compound. 

A  brief  analysis  of  the  18  ileocolic  cases  in  which  the  position  of  the  apex  is  described 
may  be  of  interest.  In  2,  the  apex  was  eighteen  inches  above  the  valve  :  in  1,  one  foot 
above  the  valve  ;  in  1,  eight  inches;  and  in  the  remaining  14,  six  inches  or  less.  The 
majority,  therefore,  start  quite  close  to  the  neighbourhood  of  the  valve.  It  is  clear  that 
every  ileocolic  intussusception  is  primarily  enteric.  Among  the  enteric  forms  we  have, 
however,  included  only  those  which  have  stojjped  short  of  the  ileociecal  valve. 

Enteric. —  Of  this  variety  27  cases  are  recorded.  The  term  requires  no  elucidation 
or  special  conunent.  However,  it  is  noteworthy  that  some  anatomical  source  of  origin 
of  the  intussusception  is  more  frequently  mentioned  in  the  notes  on  this  variety  than  in 
any  other,  for  in  (>  of  the  27  cases  some  such  condition  was  recorded.  In  2  a  congenital 
constriction  occurred,  in  2  there  was  tuberculous  ulceration  of  the  g\it,  in  1  a  polyp  was 
present,  and  in  another  a  myomatous  tumour. 

Compound. — This  variety  numbers  4  eases.  The  first  occurred  in  a  child  age  ten 
months  and  was  a  double  colic  intussusce|)tion.  The  apex  was  situated  2  in.  distal  to  the 
caecum,  carried  the  c:r(uni  with  it,  and  then   the  whole  was  again  intussusceptcd.      The 
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intussusception  was  reduced,  but  death  ensued.  The  second  was  in  a  child  of  seven  montlis. 
The  last  foot  of  the  ileum  was  invaginated  into  itself  and,  jjushing  the  ileocaecal  valve  in 
front  of  it,  was  invaginated  en  bloc  into  the  .colon.  The  third  was  a  similar  one  in  a  child, 
age  nine  months.  The  apex  was  9  in.  from  the  ileocaecal  valve,  and  the  enteric  intus- 
susception thus  formed  pushed  the  ileocaecal  valve  in  front  of  it  and  passed  into  the  colon. 
The  fourth  and  last  began  as  an  ileocolic  intussusception  and,  when  9  in.  of  ileum  had 
passed  through  the  ileocaecal  valve,  the  colon  was  invaginated  into  itself. 

To  certain  of  the  above,  specific  names  have  been  applied.  In  pursuit  of  simplicity 
of  nomenclature  we  prefer  to  describe  them  all  simjjly  as  compound.  We  are  disposed  to 
think  that  double  intussusceptions  are  rather  commoner  than  the  series  shows.  In  one 
case  included  among  the  ileocaecal  variety  the  notes  say  that  the  intussusception  was 
double  for  the  last  Ih  in. 

It  is  the  practice  in  reducing  intussusceptions  to  squeeze  as  much  of  the  intussus- 
ceptum  back  as  can  be  done  inside  the  abdomen,  and  thus  many  double  forms  are 
likely  to  be  missed.  Double,  triple,  and  (juadruple  forms  of  intussusceptions  are,  how- 
ever, of  academic  interest  only.  The  only  dillicult  portion  of  an  intussusception  to 
reduce  is  the  portion  first  formed  ;  su])eradded  invaginations  are  readily  reduced  with 
a  little  mani])ulation. 

The  above  brief  discussion  of  the  terminology  which  has  been  employed,  and  con- 
sideration of  the  evidence  provided  by  our  own  cases,  show  that  reasons  have  been  given 
in  common  with  other  writers  for  the  abolition  of  the  terms  caput-caeci,  caecocolic,  and 
ileocaecal-caput-caeci,  as  being  only  variants  of  the  term  ileocaecal.  The  'simple'  ileocolic 
of  Leichtenstern,  it  has  been  suggested,  should  disappear  on  accoimt  of  its  rarity  and 
doubtful  existence,  and  be  described  as  prolapse  of  the  ileum  ;  and  the  term  iliaca-ileocolica 
likewise,  the  term  of  ileocolic  taking  its  ])lace. 

We  are  thus  in  substantial  agreement  with  the  views  expressed  by  Fitzwilliams  in  his 
admirable  j)aper  published  in  the  Lancet  in  1908.  He  states  :  '"  l"p  to  (juite  recently  the 
usual  forms  described  were  the  enteric,  the  colic,  the  ileocaecal,  and  ileocolic.  .  .  .  This 
classification  is  the  simplest  and  the  most  complete,  and,  with  the  exception  of  the  name 

ileocolic,  gives  a  correct  idea  as  to  the   starting-point  of  each  variety but  this 

simple  classification  has  to  its  detriment  been  elaborated until  in  a  recent  paper 

in  the  Transactions  of  the  Clinical  Society  there  was  some  hesitation  expressed  as  to  whether 
the  correct  name  for  a  particular  form  of  intussusception  was  entericileocolic,  ileocaecal,  or 
entericileocolicileocaecalcolic  "'.  To  this  simple  classification  of  intussusceptions  into  four 
varieties  we  have  added  compound,  appendicular,  Meckel,  jejunogastric,  and  retrograde. 
We  think  that  the  term  'compound'  has  its  uses  as  including  many  rare  intussusceptions 
for  which  a  separate  name  must  otherwise  be  invented,  while  the  very  rare  intussusception 
taking  origin  in  the  inversion  of  the  appendix  must  remain  classified  under  a  separate 
heading.  Meckel,  and  jejunogastric  intussusceptions,  rare  enough,  are  of  course  only 
special  varieties  of  enteric  intussusceptions,  and  obviously  all  retrograde  intussusceptions 
are  classifiable  under  one  of  the  above  four  headings.  There  is  something  to  be  said  for 
keeping  these  last  five  varieties,  viz.,  compound,  appendicular,  Meckel,  jejimogastric,  and 
retrograde,  as  separate  classes,  for  the  terms  are  self-explanatory,  and  the  examples  are 
so  rare  that  it  does  not  materially  affect  any  statistics  of  the  four  chief  types  whether 
they  are  included  among  the  particular  number  of  these  four  to  which  they  belong 
or  not. 

The  aim  of  all  nomenclature  should  be  to  make  description  easier,  and  this  the  above 
method  of  classification  attains,  for  we  have  only  one,  the  'ileocolic',  which  is  not  self- 
explanatory,  and  that  is  employed  to  designate  one  of  the  most  common  types  of  intussus- 
ception which  could  not  be  conveniently  described  otherwise  than  by  some  such  artificial 
name.  We  are  much  opposed  to  designating  every  possible  variety  of  intussusception 
by  some  separate  name.  If  this  be  done  the  list  becomes  almost  endless  and  serves  no 
useful  purpose  ;  for  example,  within  the  limits  of  one  single  and  otherwise  admirable 
l)aper  (we  offer  our  humble  apologies  for  the  criticism)  no  less  than  eighteen  different 
terms,  many  very  complicated,  are  proposed  to  define  different  types  of  intussusception. 
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CAUSATION     OF      INTUSSUSCEPTION. 

As  a  i)rc'linuimry  to  discussinjr  the  causation  or  mechanism  of  the  production  of 
intussuscej)tion  the  attention  of  the  reader  is  invited  to  the  curves  in  Fi^s.  35-58, 
ilhistratinji  the  age-incidence  of  the  various  types  of  intussusception.  Tlic  curves 
show  the  age-incidence  in  the  first  few  years  of  hfe  only.  The  sporadic  cases  which  are 
scattered  throughout  tiie  remaining  years  of  existence  are  appended  in  tlie  form  of  a  hst, 
as  their  inchision  would  make  the  curve  too  lengthy  to  be  conveniently  inserted.  It  will 
be  noted  that  to  each  curve  a  list  is  attached  of  the  chronic  cases  of  each  type  which  have 
come  under  our  notice   but  otherwise   have  not  been  included   in   our  list   of    K»()  acute 
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Fig.  55.  • —  Graph  showing 
a^e-incidence  of  acute  ileocaecal 
intussusceptions.  Six  other  cases 
occurred  at  age  9,  11,  27,  41,  44, 
36.  Seven  chronic  Ueoaecal  intus- 
susceptions occurred  at  age  2,  5,  8, 
40,  50,  63  (carcinoma  of  valve),  64. 
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Fi(j.  o(!. — Graph  showing  age-incidence  of  acute  ileocohc  iiitu-.-ii>- 
ceprions.  Five  other  cases  occurred  at  age  20  (two),  30,  32,  40.  Two 
chronic  ileocolic  intussusceptions  occurred  at  age  59  and  68  (button 
carcinoma  as  apex.) 
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Fit/.  57. — Graph  showing  age-incidence  of  acute  enteric 
intussusceptions.  Seven  other  cases  occurred  at  age  19,  32 
(apex  a  myoma),  34  (tuberculous  ulceration  of  gut),  43  (two), 
44,  and  58.  Two  chronic  enteric  intussusceptions  occurred  at 
age  2  and  16. 


Fig.  58. — Graph  showing  age-inciilenco 
of  acute  colic  intussusceptions.  Eight  chroni<- 
intussusceptions  occurred  at  age  29  (two : 
myoma  and  c^jrcinoma  as  apices),  43 
(adenoma),  44  (care),  48  (care.),  50  (care), 
54   (care),  61   (I'rimary). 


intussusceptions.  .V  chronic  intussusception  differs  from  an  acute  one  in  the  symptoms 
it  produces,  but  its  causation  is  probably  the  same  ;  and,  as  most  of  these  chronic  cases 
are  met  with  during  the  early  and  later  years  of  adult  life,  their  omission  would  afTect  the 
age  incidence  of  the  various  types  to  a  slight  degree.  These  chronic  intussusceptions  nn- 
19  in  number. 

It  is  clear  from  a  glance  at  these  charts  that  any  theory  of  the  causalioii  »>l  iMtii»ii>v<.p- 
tion  must  satisfactorily  explain  two  things  :  (1)  Why  all  types  of  intussusception  are  more 
conunon  in  the  first  few  years  of  life  ;  and  (2)  Why  ileocaecal  and  ileocolic  intussusceptions 
are  much  more  common  than  either  enteric  or  colic. 
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Let  us  examine  the  theories  that  have  been  advanced  to  account  for  the  origin  of 
intussusception,  in  the  Hght  of  their  ability  to  satisfy  the  above  two  conditions.  Broadly 
speaking,  three  separate  theories  have  been  advanced  to  explain  the  method  of  formation 
of  intussusception  :  (1)  Perverted  peristalsis  ;  (2)  Paralytie  conditions  of  the  gut  (dioxving 
the  prolapse  of  one  portion  into  another ;  (3)  The  presence  of  some  congenital  abnormality 
such  as  a  constriction,  or  neiv  growth  such  as  a  carcinoma,  acting  as  the  exciting  cause.  We 
exclude  Barnard's  hypothesis  that  flexures  in  the  gut  and  diverticula  are  causes  of  intussus- 
ception. As  Barnard  himself  points  out,  'dimpling  in'  of  a  flexure  or  inversion  of  a 
diverticulum  must  first  take  place  before  an  intussuscej)tion  can  arise.  It  is  precisely 
the  explanation  of  this  'dimpling  in'  or  inversion  that  we  are  seeking. 

1.  Perverted  Peristalsis. — Discussing  each  of  these  suggested  causes  of  intussuscep- 
tion in  turn,  there  can  be  no  doubt  that  perverted  peristalsis  is  one  of  the  ways  in  which 
an  intussusception  may  arise.  Many  surgeons,  including  the  authors,  have  actually 
witnessed  the  manufacture  and  disappearance  of  intussusce])tions  during  operation. 
Again,  although  in  our  series  only  two  cases  of  retrograde  intussuscej)tion  occur,  they  do 
occvu' ;  others  are  recorded  in  the  literature,  and  there  is  no  explanation  apart  from  per- 
version of  the  normal  movements  of  the  gut  to  accoimt  for  them.  Further,  the  frequent 
occurrence  of  multiple  agonal  intussusceptions  lends  this  possibility  su|)port.  Undoubtedly 
a  certain  number  of  intussusceptions  originate  in  this  way.  We  cannot,  however,  assume 
that  abnormalities  in  the  movements  of  the  gut  will  account  for  most  intussusceptions, 
when  the  hypothesis  is  tested  against  the  two  conditions  just  mentioned.  The  first  con- 
dition required,  that  of  accounting  for  the  increased  fre(juency  of  intussuscej)tions  during 
early  life,  is  fairly  well  met,  granting  that,  during  the  earlier  years  of  life,  and  particularly 
during  the  period  of  weaning,  digestive  disturbances  with — presumably — an  associated 
abnormality  in  peristaltic  movement  are  most  common.  The  hypothesis,  however, 
completely  fails  to  explain  the  second  question,  why  the  majority  of  intussusceptions  are 
ileocaical  or  ileocolic ;  for  it  cannot  be  assumed  that  abnormal  peristaltic  movements  are 
chiefly  confined  to  the  ileoctecal  valve  or  the  last  few  inches  of  the  ileum,  the  two  regions 
where  the  ileoca^cal  and  ileocolic  varieties  respectively  take  origin. 

For  the  hyj)othesis  to  hold  good  that  perverted  peristalsis  is  the  main  causal  agent 
in  the  production  of  intussusception,  the  number  of  ileoca^cal,  ileocolic,  enteric,  and  colic 
intussusceptions  should  be  approximately  the  same.  Reference  to  the  curves  shows  that 
this  is  not  so.  The  ])ercentages  of  each  variety  work  out  as  follows  :  ileoca^cal  4G-5,  ileo- 
colic 37*6,  enteric  (including  those  involving  MeckeFs  diverticulum)  10-4,  and  colic  .5-(>. 

Certainly  it  maj'  be  urged  with  reason  that  the  ileoca^cal  valve  itself  is  inore  likely 
to  act  as  the  apex  in  any  unusual  peristaltic  movement,  owing  to  the  manner  in  which  it 
projects  into  the  csecuni,  and  thus  the  high  proportion  of  ileocaecal  intussusceptions  can 
be  explained  ;  but  the  same  anatomical  peculiarity  does  not  exist  in  the  last  few  inches 
of  the  ileum  where  the  ileocolic  variety  takes  origin. 

Perverted  peristalsis  alone  cannot  be  held  to  accoimt  for  the  majority  of  intussuscep- 
tions. 

*2.  Paralytic  Conditions  of  the  Gut  allowing  of  Prolapse  of  one  portion  into 
another. — The  same  objection  applies  to  this  suggestion  as  to  the  i)erverted  peristalsis 
hypothesis.  Why  should  paralytic  conditions  of  the  gut  occur  most  commonly  at  or  just 
above  the  ileocjEcal  valve  ?  It  is  conceivable  that  the  ileocaecal  valve,  projecting  as  it 
does  into  the  cfecum,  would  more  readily  prolapse  on  very  slight  provocation  than  any 
other  section  of  the  gut,  but  the  same  plea  cannot  be  urged  to  account  for  the  almost 
equally  numerous  ileocolic  variety.  Furthermore,  it  is  not  easy  to  account  for  the  greater 
frequency  of  intussusceptions  of  every  type  during  the  first  years  of  life — the  first  con- 
dition, it  will  be  remembered,  that  any  hypothesis  must  satisfy — for  there  is  no  reason 
to  suppose  that  paralytic  conditions  of  the  gut  are  any  commoner  diu'ing  early  life  than 
at  any  other  period  of  existence. 

3.  The  Presenceof  some  Congenital  Abnormality  such  as  a  Constriction,  or  of 
some  Growth  such  as  Carcinoma,  acting  as  the  Exciting  Cause. — Put  in  the  above 
form,  this  hypothesis  can  be  ruled  out  straight  away.     It  will  not  account  for  the  greater 
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])rcvalencc'  of  intussusception  during  the  earlier  years  of  life,  for  it  cannot  be  shown  that 
either  new  <;rowths  or  unusual  anatoniieal  eondilions  are  more  eonuuon  early  in  life.  In 
the  case  of  colic  intussusceptions,  for  example,  precisely  the  o|>posit<-  is  true.  In  none  of 
our  19  cases  (lurinjj;  the  first  seven  years  of  life  is  a  <>;rowth  recorded  as  formin<4  the  apex 
of  the  intussusception,  while  in  the  8  cases  which  occurred  durin<f  the  aj^e  limits  <»f  "29  to 
()1  a  growth  is  described  as  forming  the  apex  in  no  less  than  7.  Still  less  will  this 
hyj)othesis  account  for  the  preponderance  of  iUnx-u'cal  and  ileocolic  intussusceptions,  for 
in  only  1  ileoca'cal  intussusception  out  of  156  is  a  growth  described  as  being  on  the  valve ; 
and  in  only  1  ileocolic  out  of  128,  and  that  a  chronic  intussusception  in  a  patient,  age  08, 
is  a  growth — a  'button'  carcinoma — mentioned  as  the  apex.  Objections  could  be  readily 
multiplied  were  such  multiplication  necessary. 

Although   new  growths  and  abnormal  conditions  in  the  gut-wall    can  and  do  excite 
the  formation  of  intussusceptions,  they  do  not  account  for  the  majority. 


Method  of    Formation   of   Ileocaecal,    Ileocolic,    and    Enteric   Intussusceptions. — An 

examination  of  the  structure  of  the  terminal  jjortion  of  the  ileum  and  ileoea_>cal  valve  at 
different  ages  provides,  in  the  case  of  the  ileocajcal,  ileocolic,  and  enteric  varieties,  the 
probable  solution  of  the  dual  problem  of,  firstly,  why  intussusceptions  are  more  conmion 
during    the    first     two    years    of    life,    and, 
secondly,    why    the     majority     of    intussus- 
ceptions   should    be    ileocecal     or    ileocolic. 
Conclusions    drawn    from     this    examination 
obviously  cannot  explain  either  the  mechan- 
ism of  formation  of  a   colic   intussusception 
and  the  age  incidence  of  this  form,    or    the 
mechanism  of  formation  of  an  intussusception 
of    Meckel's     divcrticidum.        The    probable 
method  of  origin  of  these   last   two   is    given 
later. 

Fig.  59,  which  represents  the  last  few 
inches  of  the  ileum  and  the  interior  of  the 
ca?cum  with  the  ileocaecal  valve  in  a  child, 
age  three  months,  shows  that  the  ileocaecal 
valve  is  annular  in  shape,  is  covered  with 
masses  of  lymphoid  tissue  {Figs.  4()  B,  (>(), 
and  61),  and  projects  for  some  -^  in.  into  the 
ctecum.  The  terminal  inch  of  the  nuicosa  of 
the  ileum  is  studded  with  masses  of  lymj)hoid 
tissue  which  form  a  comj)lete  ring  round  the 
lumen  of  the  gut.  This  aggregation  of  lym- 
phoid tissue  becomes  gradually  less  and  less  marked  as  the  ileum  is  examined  farther 
away  from  the  valve  imtil,  at  a  point  some  6  in.  above  the  valve,  except  for  isolated 
Peyer's  patches,  there  is  no  si)ecial  aggregation  to  be  fo<md. 

In  Figs.  46  A  and  62,  which  represent  the  same  region  of  the  gut  in  a  child  one  year 
old,  it  is  seen  that  the  ileocaecal  valve  is  still  jjrominent,  but  the  patch  of  lymphoid  tissue 
at  the  termination  of  the  ileum,  though  well  marked,  is  less  developed. 

A  consideration  of  these  figures  shows  that  during  the  first  year  of  life  the  (juantity 
of  lymphoid  tissue  in  the  ileociccal  valve,  and  the  degree  of  projection  of  the  \alve  into 
the  cajcum,  is  at  its  maximum.  Both  are  much  less  marked  during  the  second  year,  and 
the  ])rominence  of  each  gradually  decreases  as  adult  life  is  attained.  In  other  words,  the 
lymphoid  tissue  and  j)rominencc  of  the  ileocan-al  valve  vary  in  direct  ratio  with  the 
incidence  of  the  ileoca-cal  type  of  intussusception.  A  similar  relation  is  seen  to  exist 
between  the  (juantity  of  lymphoid  tissue  in  the  last  few  inches  of  the  ileum  and  the  age 
incidence  of  ileocolic  intussuscei)tions.  .Again,  the  amount  of  lymphoid  tissue  diminishes 
markcrlly  as  the  mmibcr  of  ileocolic  intussusceptions  falls.     Furthermore,  it  will  he  noted 
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that  the  hinien  of  the  last  portion  of  the  ileum  is  relatively  small  durinji  the  first  year  of 
life.  Now,  it  has  long  ago  been  suggested  that  an  inflamed  Peyers  pateh  might  act  as  the 
exciting  cause  of  an  intussuscej)tion.  In  view  of  this  marked  development  of  lymphoid 
tissue  at  and  above  the  ileocaecal  valve,  and  the  rapid  subsidence  of  the  same  during  the 
second  year  of  life,  it  is  impossible  not  to  connect  the  presence  of  this  lymphoid  tissue  with 
the  peculiar  age  and  type  incidence  of  intussusception.  We  think  that,  in  the  case  of 
ileocaecal,  ileocolic,  and  enteric  types,  the  majority  of  intussusceptions  are  caused  by 
inflammatory  swellings  of  lymphoid  tissue.  The  age  incidence  is  easily  exj)lained  on  this 
hypothesis,  for  both  lymphoid  tissue  and  intussuscejitions  are  at  their  maximum  early 
in  life,  and  particularly  in  the  first  year  of  life.  The  curious  anatomical  incidence  of 
intussusceptions  as  shown  by  the  great  preponderance  of  ileocajcal  and  ileocolic  intususs- 
ceptions  is  also  explained,   for.   as  tlu*  diagrams  show,  the  quantity  of  lymphoid  tissue 

round  the  ileocaecal  valve 
is  much  greater  than  in  any 
other  })art  of  the  alimentary 
canal.  The  great  promin- 
ence of  the  valve,  and  the 
narrow  lumen  of  both 
ileum  and  —  esj)ecially  — 
colon  during  the  first  year 
of  life*  is  also  probably  an 
accessory  factor  in  the  pro- 
duction of  these  two  forms, 
for  any  swelling  of  either 
the  valve  or  the  lymj)hoid 
tissue  would  readily  come 
into  contact  with  the  seg- 
ment of  gut  inunediately 
below  the  swelling,  and  be 
treated  as  a  foreign  body. 
It  is  clear  that  should  both 
the  whole  collar  of  lymph- 
oid tissue  and  valve  swell  at 
the  same  time — no  unlikely 
contingency — f  an  intussus- 
ception will  be  produced 
which,  on  reduction,  cannot 
easily  be  classified.  Some- 
times it  will  be  interpreted 
as  ileocaecal,  sometimes  as  ileocolic.  Really  it  is  ileocaecal,  for  of  course  the  valve  heads 
the  intussusception.  The  disparity  between  our  and  Fitzwilliams'  statistics  as  to  the 
relative  frequency  of  ileocaecal  intussusception  may  be  due  to  this. 

The  more  the  above  hypothesis  is  examined,  the  more  is  it  seen  to  fit  in  with  the 
various  phenomena  which  any  hypothesis  of  the  causation  of  intussusception  must  explain. 
It  agrees,  as  already  pointed  out,  with  the  two  primary  conditions  calling  for  explanation, 
viz.,  the  greater  frequency  of  intussusception  during  the  first  few  years  of  life,  especially 
the  first,  and  the  predominance  of  ileocaecal  and  ileocolic  varieties  over  all  others.  Also 
it  squares  very  well  with  the  optimum  age  incidence  of  intussusception,  which  is  during 
the  first  twelve  months  of  life,  viz.,  from  five  to  nine  months  of  age,  when  50  per  cent  of 
all  intussusceptions  occur.     This  is  the  age  when  teething  commences,  when  the  maternal 
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Fig    (KI. — Transverse  section  of  ileonecal  valve  of  eliilil,  aire  tliree  moiitlis 


*  D'Arcy  Powei-i-  has  shown  that  at  birth  the  diameter  of  the  colon  exceeds  that  of  the  ileum  by  only 
a  few  millimetres. 

t  Ashhurst's  has  recorded  a  case  in  which  swelling  of  this  collar  produced  intestinal  obstruction  in  the 
absence  of  any  intussusception. 
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juilk  is  apt  to  be  supplemented  or  rephieed  by  otlier  foods,  and  gastro-intestinal  dis- 
turbances, likely  to  be  associated  with  swellinj;  of  lymphoid  tissue  in  conse(|uence,  are 
rife.  Again,  the  seasonal  incidence,  which  shows  maxima  in  the  sprin<j  and  the  period 
just  after  Christmas,  is  adequately  accounted  for.  At  both  these  periods  fjastro-intestinal 
disturbances  are  conunon.  Christmas,  even  for  infants,  is  frecjuentiy  a  season  of 
injudicious  feedin<>-.  and  the  sprinji-,  with  Kaster  time,  the  like.  Ajiaiii.  the  hypothesis 
a<>rees  well  with  the  observation  that  it  is  nearly  always  fine  fat  babies  that  are  subject 
to  intussusception.  It  is  in  ])reciscly  these  children  that  lympiioid  tissue  is  best  developed. 
At  first  sii«ht  it  is  curious  that,  as  our  statistics  show,  there  is  no  relation  between  the 
seasonal  diarrhoea  and  vomiting  of  infants  and  acute  intussusception.  A  closer  analyses 
of  the  facts,  however,  reveals  that  no  anomaly  exists,  for,  while  it  seems  reasonable  to 
antici|)ate  that  in  summer  diarrh<ea  Peyer's  patches  and  lymphoid  tissue  in  general 
would  be  considerably  swollen,  exactly  the   reverse  proves  to   be  the  case.     Apparently 
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the  inflanmuition  is  of  such  a  nature  as  to  produce  shrinkage  of  tlie  lymphoid  tissue  from 
the  first,  presumably  by  the  great  abstraction  of  fluid  from  the  tissues  which  occurs  in 
this  complaint. 

The  foregoing  hypothesis  does  not  explain  why  males  are  more  affected  than  females 
in  the  projjortion  of  21  to  1.  One  is  driven  to  take  refuge  in  the  observation  that  male 
children  are  more  susceptible  than  female  children  to  all  forms  of  infantile  ailments. 

One  alternative  offers  itself.  The  incidence  of  intussusception  has  been  shown  to 
agree  with  the  relative  quantity  of  lymphoid  tissue  present  in  the  gut.  Male  babies  are. 
age  for  age,  larger  and  heavier  than  female,  and  the  lymphoid  tissue  of  the  gut  varies 
directly  with  the  size  of  the  child.  Possibly  this  is  the  tnic  <xiil;m:if ion  of  the  greater 
susceptibility  of  the  male. 

Causnlion  of  Enteric  Intusstiscepiion. — The  origin  ol  llu-  itiajoril>  »>  probabls  lu 
be  sought  in  the  swelling  of  a  I'eyer's  patch.     It  is  interesting  to  notice,  however,  how 
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relatively  unimportant  isolated  Peyer's  patches  are  in  excitinj^  an  intussusception  as  com- 
pared with  the  closely-packed  lymphoid  tissue  of  the  terminal  few  inches  of  the  ileum,  for 
the  total  number  of  acute  enteric  intussusceptions  is  only  27,  as  compared  with  126  ileo- 
colics ;  and  of  these  27  cases  some  i>recedent  anatomical  abnormality  apart  from  lymphoid 
tissue,  or  some  new  growth,  is  present  in  no  less  than  6,  whereas  in  only  2  of  the  126  cases 
of  ileocolic  intussusceptions  is  the  presence  of  a  growth  recorded.  Reference  to  the  curves 
with  their  ajipended  lists  gives  the  anatomical  conditions  found  in  each  variety. 

Genesis  of  Intussusception  arising  in  Meckel's  Diverticulum. — A  slight  modifica- 
tion of  Barnard's  explanation  of  the  method  of  ])roduction  of  an  intussusception  in  this 
region  is  probably  the  true  one.  lie  considers  it  arises  by  the  "•  prolapse  of  the  mucosa 
lining  the  diverticulum  to  a  greater  or  lesser  degree  into  the  lumen  of  the  ileum",  and  cites 
Ilohlbeck's  case'*  in  which  the  mucosa  was  completely  everted  without  inversion  of  the 
muscular  wall.     When  one  reflects  that  Meckel's  diverticulum  is  a   blind  tube,  forcible 
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Fig.  G-'.— LoufituJiiial  section  of  ileociBcal  valve  of  child,  age  one  year. 


eversion  of  the  mucosa  into  the  ileum  by  contraction  of  the  muscular  wall  of  the  diver- 
ticulum seems  a  likely  thing  to  happen.  It  is,  however,  a  method  of  formation  of  an 
intussusception  which  can  occur  in  this  particular  region  of  the  gut  alone.  Barnard 
seems  to  regard  the  eversion  of  the  mucosa  rather  as  a  passive  prolapse  than  the  result  of 
a  forcible  expulsion.  Our  observations  on  the  firmness  with  which  the  mucosa  is  united 
to  the  muscular  coat  lead  us  to  regard  the  eversion  as  more  likely  to  be  the  result  of 
forcible  and  prolonged  peristalsis. 

Causation  of  Colic  Intussusceptions.— Examination  of  the  curve  of  age-incidence 
shows  that  19  cases  occurred  before  the  seventh  year,  all  of  which  were  idiopathic  in 
their  origin ;  that  is  to  say,  no  growth  or  other  exciting  cause  could  be  found  to 
explain  their  production.  After  the  age  of  seven,  8  chronic  cases  were  recorded,  only 
1  of  which,  however,  was  primary.  All  of  the  remaining  7  could  be  accounted  for  by 
the  presence  of  some  new   growth  which  formed  the  apex.     The  limitation  of  primary 
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colonic  intussusceptions  to  the  early  years  of  existence  is  thus  more  marked  (lian  in   liie 
precedinji'  three   varieties. 

Examination  of  the  coh>n  at  different  ages  reveals  no  such  marked  aKf^regations  of 
lymphoid  tissue  as  explain  the  orij^in  of  our  other  varieties  of  intussusception.  However, 
a  combination  of  anatomical  conditions  exists  in  early  life  which  is  capable  of  explaining 
this  incidence.  Reference  to  Fi^.  50  shows  that  the  colic  nuicosa  is  thrown  into  folds 
which  project  into  the  lumen  of  the  jjut,  which  is  relatively  small.  These  folds  are  studded 
with  mmierous  small  lyiuphoid  follicles.  Fig.  <::},  a  view  of  the  interior  of  the  atlult  colon, 
shows  that  the  nuieosa  has  few  folds  and  that  the  lumen  of  the  <>;ut  is  much  jrreater  than 
it  is  durinu-  early  life.  Any  localized  inllanuuation  of  such  well-marked  folds  as  exist  in 
the  specimen  portrayed  in  Fig.  50  would  readily  produce  a  swellin<f  which  wouM  act  pre- 
cisely as  an  inflamed  Peycr's  patch  in  causing  an  intussusce{)tion.  The  lymphoid  follicles 
studded  over  these  folds  would  act  as  an  excellent  basis  for  inflammation.  It  is  in  these 
folds  of  the  mucosa  which  are  well  developed  that  we  believe  the   startinj;  point  of  colic 


I'lo.   (i3. — Interior  view  of  an  adult  colon. 

intussusceptions  is  to  be  found.  The  limitation  of  idiopathic  colic  intussusceptions  to 
childhood  is  readily  accounted  for,  and  the  statement,  if  true,  that  the  majority  arise  at 
the  colonic  flexures,  is  easily  explained. 

To  sum  up,  the  genesis  of  colic  intussusception  depends  primarily  on  the  relative 
excessive  develojjment  in  early  life  of  mucosal  folds  studded  with  lymphoid  follicles,  and 
on  the  relatively  narrow  lumen  of  the  colon,  all  of  which  peculiarities  almost  totally 
disappear  by  the  age  of  seven  years.*  The  secondary  factor  is,  as  in  the  case  of  the  other 
varieties,  some  intestinal  disturbance  with  its  associated  rapid  change  of  intestinal  flora. 
Thus  there  is  produced,  as  the  result  of  swollen  lyinph-nodes,  an  increased  projection  of 
these  folds  and  a  loss  of  elasticity  of  the  oedematous  overlying  nuicosa,  sinuilatiiiof  Svitii 
more  subtle  mimicry,  to  the  excited  segment  of  bowel,  a  foreign  body. 

That  sudden  considerable  swellings  of  the  colonic  mucosa  do  occur  i>  well  known, 
for  it  is  a  commonplace  of  surgical  observation  that  the  factor  which  converts  the  chronic 


*  D'.Arcy  Power  finds  that  at  the  age  of  fifteen  the  lumen  of  the  colon  has  increase<l  to  between  two  aiul 

three  times  the  size  at  birth. 
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obstruction  produced  by  a  ring  carcinoma  of  the  colon  into  an  acute  one  is  an  inflam- 
matory oedema  of  the  mucous  membrane.  The  lumen  of  the  carcinoma  ring  itself  is 
almost  always  sufficient  to  allow  of  the  passage  of  the  intestinal  contents. 

It  is  needless  to  state  the  objections  to  perverted  peristalsis  and  paralytic  conditions 
of  the  gut-wall  acting  as  causes  of  intussusception  in  this  variety.  They  are  precisely 
the  same  as  apply  in  the  case  of  the  other  varieties. 

Briefly  recapitulated,  the  theory  above  formulated  to  account  for  the  majority  of 
primary  intussusceptions  is  as  follows  : — 

1.  The  determining  factor  is  the  production  of  the  equivalent  of  a  foreign  body  within 
the  intestines.  This  foreign  body  is  provided  by  the  swelling  of  pre-existing  lymphoid 
tissue.  The  anatomical  and  age  distribution  of  the  lymphoid  tissue  in  the  alimentary 
canal  agrees  exactly  with  the  anatomical  and  age  distribution  of  all  primary  intussus- 
ceptions. 

2.  The  factor  that  provokes  this  swelling  is  some  gastro-intestinal  disturbance.  The 
secondary  maximal  incidence  which  occurs  between  five  and  nine  months  of  age  is 
accounted  for  by  this. 

3.  An  important  accessory  factor  in  the  manufacture  of  primary  colic  intussuscep- 
tions is  the  narrowness  of  the  colic  lumen  early  in  life.  It  is  largely  owing  to  the  threefold 
increase  in  diameter  of  the  colon  at  the  age  of  fifteen  that,  after  the  age  of  seven  years, 
primary  colic  intussusception  becomes  excessively  rare. 

We  do  not  think  that  there  is  any  one  jjoint  in  this  theory  that  is  entirely  original, 
and  we  freely  acknowledge  our  debt  to  previous  writers.  For  example,  Walton  has 
emphasized  the  aggregation  of  lymphoid  tissue  in  the  lower  end  of  the  ileum,  which  he 
rightly  compares  with  the  sacculus  rotundus  of  the  herbivora,  and  its  relation  to  the 
fre(}uency  of  ileoca^cal  and  ileocolic  intussusceptions.  P^'itzwilliams  has  pointed  out  the 
importance  of  the  influence  of  the  teething  period,  and  D'Arcy  Power  has  described  the 
variation  in  the  diameter  of  the  colon  with  age.  Wlien  all  these  observations  are  pieced 
together  and  envisaged  as  a  whole,  a  tolerably  complete  hypothesis  emerges  to  account 
for  all  the  various  phenomena  of  seasonal,  type,  and  age  incidence  that  intussusception 
presents. 

SYMPTOMATOLOGY. 

Consultation  of  our  list  of  cases  brings  a  few  new  facts  to  light.  C'onmient  has  already 
been  made  by  other  authors  on  the  extraordinary  imiformity  in  the  symptoms  of  acute 
intussusception  in  children  under  twelve  months  of  age.  This  our  records  fully  confirm. 
Phunp,  healthy  children  are  usually  attacked  with  spasms  of  violent  abdominal  pain  which 
produce  screaming  and  drawing  up  of  the  legs.  Constipation  may  be  absolute,  but  some- 
times the  colon  empties  itself  at  the  start  and  one  or  more  normal  motions  are  passed. 
After  that,  only  blood  and  slime  are  seen,  very  occasionally  accompanied  by  small  quanti- 
ties of  faecal  matter  as  well.  Both  sHme  and  blood  are  probably  the  products  of  the 
intussusceptum.     Vomiting  is  frequent,  and  usually  occurs  during  the  attacks  of  pain. 

As  an  example  of  the  constancj^  with  which  these  typical  symptoms  recur,  we  find 
that  in  89  per  cent  of  our  cases  the  presence  of  blood,  or  of  blood  and  slime  together,  are 
mentioned.  This  is  a  remarkable  percentage  when  one  considers  that  the  list  does  not 
consist  of  carefully  investigated  cases  with  histories  taken  with  the  special  view  of  ascer- 
taining the  typical  symptoms  of  the  disease.  The  histories  are  only  those  taken  by  the 
hard- worked  house-surgeon  during  the  busy  period  of  'full  duty',  when  there  is  little  time 
for  accurately  investigating  symptoms,  or  at  any  rate  for  minutely  recording  them. 

In  63   per  cent  of  our  cases*   a  lump  was    felt    in  the  abdomen,   either  under  the- 

♦The  proportion  of  cases  in  which  a  tumour  can  be  identified  on  careful  examination  is  undoubtedly 
higher  than  our  statistics  show,  for  our  series  must  contain  many  cases  in  whicli  a  tumour  was  palpable  but 
its  presence  was  not  recorded  in  the  notes. 

Lett'^  in  his  carefully  investigated  series  of  24  cases  felt  a  tumour  in  every  one,  while  Barnard  gi\es 
76  per  cent,  and  MacAdam  Eccles  80  per  cent,  as  the  proportion  in  which  a  tumour  can  be  felt. 
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aiiirsthetic  or,  more  usually,  witlioiit.  In  a  fair  nuinlK'r  of  cases  specific  nienlioii  is  made 
that  a  lump  was  sought  for  but  not  discovered,  even  under  anaesthesia.  It  is  (juite  obvious 
that  intussusceptions  can  be  quite  easily  tucked  away  under  the  liver,  especially  at  the 
lu|)atic  or  splenic  flexures,  and  impossible  to  feel  even  under  an  anasthetic.  Though 
more  often  present  than  not,  the  absence  of  a  j)alpable  tumour  should  never  bias  the 
surgeon  against  laparotomy  in  cases  where  a  tyj)ical  historj'  points  to  the  presence  of 
an   intussusception. 

In  one  case  in  our  records  with  a  typical  history,  an  intussusception  concealed  under 
the  left  lobe  of  the  liver  was  missed  at  operation.  This  shows  the  need  for  care  in 
searching  for  an  intussusception  in  the  presence  of  a  characteristic  symptomatology, 
though  as  a  rule  but  little  difficulty  is  encoimtered  in  finding  the  tumour  once  the 
abdomen  has  been  opened. 

Our  records  bring  to  light  one  small  ])oint  of  some  interest  which  seems  to  have 
escaped  ol)servation.  It  is  known  that  fretpiently  an  intussusception  presents  at  the 
anus.  According  to  the  different  construction  of  ileociccal  and  ileocolic  varieties  of  intus- 
susception one  woidd  exjicct  that  of  the  two  the  ileoca;cal  variety  would  more  frecpiently 
present  at  the  anus.  This  is  found  to  be  the  case.  Of  tfie  150  ileocjccal  intussusceptions, 
42,  or  26-9  per  cent,  are  described  as  either  just  inside  the  anus  or  actually  protruding 
from  it.  Of  the  ileocolic,  only  16  of  the  126  reached  a  similar  position,  i.e.,  12'7  per  cent. 
In  general  the  ileocolic  intussusceptions  do  not  progress  as  far  down  the  gut,  ])resumably 
owing  to  the  obstacle  ])resented  by  the  ileoca^cal  valve,  for  we  find  35  ileoc;ecal  intussus- 
ceptions, i.e.,  22-4  per  cent,  reaching  the  splenic  flexure,  while  only  10  ileocolics,  i.e., 
7-9  ))er  cent,  did  the  same.  Adding  these  figures  together,  we  find  that  in  49*3 
per  cent  of  the  ilcocsecal  variety  the  intussusception  is  recorded  as  reaching  the  splenic 
flexure  or  beyond,  while  in  only  20-6  per  cent  of  the  ileocolic  variety  did  the  intussus- 
ception travel  as  far. 

It  is  extraordinary,  in  the  case  of  the  ileocaical  intussusception,  how  soon  after  the 
onset  of  symptoms  the  valve  may  reach  the  anus.  It  is  quite  common  to  find  that  after 
a  history  of  18,  16,  or  even  10  hours  the  intussusception  can  be  felt  in  the  rectum,  nor  does 
the  distance  the  intussusception  lias  travelled  render  the  prognosis  necessarily  bad.  As 
we  shall  have  occasion  to  show,  length  of  duration  of  the  intussusception  is  the  main  factor 
in  increasing  mortality. 

A])art  from  this  difference  in  the  jjosition  of  the  hmip,  we  are  inclined  to  think  from 
our  own  experience  that  the  symptoms  presented  l)y  patients  with  an  ileocolic  intussuscep- 
tion are  more  severe  than  those  with  an  ileocaecal. 

General  conclusions  drawn  from  a  small  number  of  cases  are  proverbially  dangerous, 
l)ut  this  impression  of  ours  derives  support  from  a  consideration  of  the  length  of  the 
history  in  the  two  types.  Of  the  156  ileoca'cals,  the  length  of  the  history  was  given  in 
101  cases  and  averaged  38  liours  ;  of  the  126  ileocolics,  it  was  available  in  109  cases  and 
averaged  33  hours.  The  difference  is  })erhaps  not  great,  but  as  far  as  it  goes  is  in  favour 
of  the  ileocolic  intussusception  jiroducing  severer  symptoms  than  the  ileoca'cal. 
In  hospital  practice  the  time  at  which  a  case  is  sent  into  hospital  depends  largely  upon 
how  alarming  the  condition  of  the  patient  appears  in  the  eye  of  the  practitioner,  and 
thus  one  would  expect  the  ileocolic  variety  to  present  itself  sooner  for  treatment  than 
the  ileoca>cal. 

In  practice  we  find  that  the  ileocolic  variety  presents  the  following  symptoms  as  com- 
j)ared  with  the  ileoca'cal  :  the  condition  of  the  child  is  worse  as  compared  with  the  length 
of  duration  of  the  symptoms,  and  the  lump  is  not  so  far  advanced.  It  is  thus  fre(|uently 
possible  to  diagnose  the  precise  type  of  intussusception  l>efore  opening  the  abdomen. 

In  the  case  of  the  enteric  variety,  which,  as  a  reference  to  the  chart  of  the  age 
incidence  sh:)wn  in  Fig.  57  will  show,  occurs  more  fretpiently  in  older  i)atients,  the 
symptoms  are  much  less  severe  than  in  either  the  ileocolic  or  ileocaecal  form.  In 
consetiuence,  we  find  that  the  average  duration  of  symptoms  before  operation  is  longer, 
viz.,  84  hours.  Of  the  27  enteric  intussusceptions  on  our  list  the  length  of  the  histor>- 
was  recorded  in  23. 

VOL.    IX. — NO.    ii.  ** 
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OPERATIVE      TREATMENT     OF     INTUSSUSCEPTION. 

The  following  table,  giving  the  various  operations  that  have  been  ])erfonnecl,  is  self- 
explanatory  and  needs  but  little  comment.  The  varying  mortalities  for  the  different 
operations  merely  reflect  the  seriousness  of  tlie  condition  that  called  for  their  use.  For 
example,  reduction  with  appendicectomy  claims  a  larger  number  of  victims  than  simple 
reduction  only  because  the  intussuscejitions  had  existed  for  so  long  that  the  apjiendix 
had  become  gangrenous.  The  mortality  is  the  mortality  of  the  condition  rather  than 
that  proper  to  the  operation. 

.     Table  IV. 


NATUKIO    of    OPEKA'lION' 


Laparotomy  with  reduction 
Reduction  with  appendicectomy 
*Reseetion  with  anastomosis  by  clamps 
Laparotomy.     Attempted  reduction  or  aim 
Resection  with  Paul's  tube 
Resection  with  Mm-phy"s   button 
Paul's  tube 
No  operation 

f  ?  Paurs  tube 

I  ?  Anastomosis 


Resection 


TOTAL 

])IKD 

J)KvrH-I!ATl'; 

per  cent 

309 

09 

223 

18 

(i 

33-3 

2!» 

2(1 

()8-9 

12 

12 

100 

12 
ii 

12 

100 
100 

4 

4 

100 

7 

7 

100 

2 

2 

100 

-liMl 

Ki!) 

34-75 

i)i  tlireo  ve; 

i-s. 

The   i;ii:.'  cases  wliicli  it'covered  were  all  • 

It  is  noteworthy  tliat  when  an  intussusception  is  irreducible,  the  only  form  of  treat- 
ment that  has  been  attended  with  any  success  is  excision  and  end-to-end  or  side-by-side 
anastomosis  with  clamps.  Although  Dowd'"  has  collected  eight  cases  of  successful 
resection  in  children  luider  one  year  of  age  up  to  the  end  of  the  year  1913,  the  youngest 
patient  in  om-  series  lo  sui\i\e  excision  and  anastomosis  was  three  years  old.  The 
majority  that  lived  were  much  older. 

All  cases  treated  by  drainage  with  a  Paul's  tube  died  either  from  sliock  shortly  after 
the  operation,  or  from  exhaustion  a  few  days  later.  In  one  case  treated  by  the  insertion 
of  a  Paul's  tube  above  an  irreducible  intussusception,  the  post-mortem  records  show  that 
the  tube  was  placed,  not  above,  but  below,  the  intussusception.  As  far  as  the  end-result  is 
concerned,  it  matters  little  on  which  side  of  the  intussusception  the  tube  is  placed  :  we 
record  the  incident  only  to  show  how  easily  this  mistake  may  be  made,  and  to  assist  the 
surgeon  to  avoid  tlie  wt)und  to  his  amour  propre  that  such  a  proceeding  entails.  It  would 
probably  be  safest  to  trace  the  gut  from  the  ileoca?cal  valve  upwards  to  the  intussuscep- 
tion whenever  this  desperate  measure  is  the  operator's  only  resource,  as  there  is  commonly 
but  little  distention  to  aid  in  distinguishing  the  proximal  from  the  distal  coil,  and  even  the 
anatomy  of  the  intussusception  may  mislead,  for  there  is  no  guarantee  that  a  retrograde 
form  is  not  being  dealt  with. 

Cases  treated  by  anastomosis  with  Murphy's  button  yielded  a  like  100  per  cent 
death-rate.  The  last  anastomosis  done  with  a  Murphy's  button  was  in  1913.  Examina- 
tion of  the  post-mortem  records  show  that  even  had  the  patients  not  died  from  shock 
shortly  after  the  operation,  the  button  was  not  likely  to  have  relieved  the  condition,  for, 
of  3  cases  which  came  to  post-mortem  examination,  in  2  the  gul  adjacent  to  the  button 
was  gangrenous,  presumably  from  pressure,  and  in  the  third  the  anastomosis  is  recorded 
as  leaking  from  one  third  of  its  length.  In  all,  the  gut  above  the  anastomosis  was  much 
dilated. 

Apart  from  the  points  already  enumerated,  the  post-mortem  records  yield  one  or  two 
hints  as  to  operative  treatment. 

Occurrence  of  Volvulus   after   Operation. — In  2  cases,  after  a  successful  reduction, 
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laparotomy  had  to  be  performed  ajjain  to  relieve  the  obstruction  caused  by,  in  one  case,  a 
volvulus  of  the  small  intestine,  and  in  another  a  volvulus  of  the  larjre  and  small  intestine 
t<)i>etl»er.  It  is  well  known  how  often  both  small  intestine  and  larjje  have  a  eonmion 
mesentery  in  youu''  children,  and  eare  in  returninjf  the  <xu[  itito  the  abdomen  is  thus 
indicated. 

Adherence  of  Gut  to  the  Abdominal  Incision.  -In  :J  cases  the  abdomen  had  to  be 
re-opened  owinu  to  the  adherence  of  small  yut  to  the  abdominal  incision.  It  has  been  a 
very  oeneral  ])ractiee  to  sew  up  the  abdomen  with  throu<>:h-and-throu<j;h  silkworm-frut 
sutures  with  the  idea  of  saving  time  and  thus  shock.  With  this  method  it  is  by  no  means 
easy  to  make  certain  that  no  gut  is  caught  in  the  wound,  and  we  believe  it  is  to  this  method 
of  suture  that  this  accident  is  due.  We  ourselves  always  sew  the  peritoneum  separately. 
Kven  in  small  infants  tlie  |)eritoneum  is  strong  and  holds  the  stitches  well,  the  proceed- 
ing is  easy,  and  administration  of  the  anaesthetic  can  be  discontinued  inunediately  the 
l)eritoneum  is  imitcd.  We  believe  the  length  of  time  the  patient  is  under  the  an;esthetic 
is  actually  less  than  when  through-and-through  sutures  are  employed. 

Gangrene  of  Gut  after  Reduction. — In  10  eases  of  successful  reduction,  the  post- 
mortem findings  record  that  the  gut  was  gangrenous.  Resection  was  evidently  necessary  ; 
but  in  view  of  the  fact  that  the  lowest  age  at  which  a  successful  resection  has  been  per- 
formed in  our  series  is  three  years,  and  that  only  8  successful  cases  are  recorded  in  the 
literature,  there  is  obviously  much  to  be  said  for  leaving  doubtfid  gut  in  children  under 
this  age. 

POST-OPERATIVE      RESULTS. 

As  a  rule,  after  reduction,  convalescence  is  raj)id  and  imeventfid  apart  from  such 
very  occasional  accidents  as  have  been  mentioned  in  the  preceding  section.  There  is, 
however,  one  feature  of  convalescence  that  does  not  seem  to  have  attracted  much  attention, 
and  this  is  the  very  high  reactionary  temperature  which  is  so  frequently  observed.  The 
temperature,  usually  subnormal  on  admission,  commonly  rises  to  101°  or  102°,  and 
exceptionally  to  104°  or  even  lOG"",  after  operation. 

^^'e  find  that  5(M  per  cent  of  the  ileocjeeal  and  41-9  per  cent  of  the  ileocolic  type 
reached  a  temperature  of  101"  ;  88-7  per  cent  of  the  ileoca^cal  and  28-2  per  cent  of  the 
ileoeolics  a  temperature  of  102°  after  operation.  This  temperature  is  far  higher  than  that 
observed  after  ordinary  operations  such  as  radical  cure  for  an  inguinal  hernia  in  yoimg 
ciiildren.  It  is  obvious  that  after  reduction  of  an  intussusception  there  is  much  (rdema 
of  the  gut-wall  which  must  be  absorbed,  and  probably  also  other  toxic  products  are  formed 
in  the  damaged  gut-wall.  That  the  ileociecal  variety  should  exhibit  more  examples  of  a 
high  tem])erature  than  the  ileocolic  is  only  to  be  anticipated,  for  the  intussusception  is  as 
a  rule  more  extensive  and  covers  a  larger  area  of  gut,  and  thus  produces  more  toxic 
bodies  for  absor{)tion. 

It  will  be  remembered  that,  while  49-3  per  cent  ileoea'cal  intussusceptions  reach  the 
splenic  flexure  or  beyond,  only  20-5  per  cent  ileoeolics  do  the  same.  In  many  eases  it  is 
this  liberation  of  toxins  into  the  blood-stream  which  ti|)s  the  patient  over  the  razor  edge 
which  separates  recovery  from   death. 

MORTALITY. 

Total  Mortality. —  For  the  whole  period  of  eighteen  years  there  were  139  deaths  out 
of  the  400  cases  treated,  giving  a  percentage  death-rate  of  ',H-7'i. 

Cuthbert  Wallace,''  in  his  series  of  20  cases,  had  a  mortality  of  20  per  cent  ;  Barker'* 
a  mortality  of  40  i)er  cent  in  a  collected  hospital  series,  and  in  his  own  series  28  per  cent 
only  :    Sargent, '»  in  a  series  collected  from  St.  Thomas's  Hospital  Reports,  61  per  cent. 

The  subsequent  discussion  on  operative  results  will  show,  however,  that  the  factor  on 
which  the  mortality  of  any  series  depends  is  less  the  skill  of  the  operator  than  the  length 
of  the  history  before  operation  is  performed.  Thus.  21  eases  of  intussusception  were 
operated  on  at  the  London  Hospital  in  the  year  1915  by  eleven  different  surgeons  with  a 
mortality  of  only  14-3  per  cent.     The  excellence  of  this  result  was  due  to  early  diagnosis. 
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Sex. — As  is  only  to  be  anticipated,  the  mortality  is  practically  the  same  for  both 
sexes.  Of  males,  93  died  of  a  total  of  272,  giving  a  death-rate  of  34-1  per  cent ;  while  46 
females  died  out  of  a  total  of  128,  giving  a  death-rate  of  35-9  per  cent. 

Mortality  in  Relation  to  Type. — Table  V  gives  the  mortality  in  the  case  of  each 
type  :— 

Table  V. 


Type  of  Disease 

TOTAL  CASES 

SO.  OP  DEATHS      MORTALITY 

i'i;r  cent 

Enteric 
Ileocaecai 
Ileocolic 
Colic 

27 
150 
I2(; 

19 

15                      55o 

51                      32(; 

39            j          3(10 

3            1           15-7 

1 

It  is  seen  that  the  mortality  is  highest  in  the  case  of  the  enteric,  and  lowest  in  the 
case  of  the  colic  variety,  the  ileocecal  and  ileocolic  varieties  occupying  an  intermediate 
position. 

At  first  we  were  inclined  to  think  that  the  explanation  of  this  curious  ditferenee  lay 
in  the  readiness  or  otherwise  of  each  form  of  intussusce])tion  to  become  irreducible.  It 
is  tempting  to  suppose  that,  owing  to  the  greater  diameter  of  the  colon,  a  colonic  intus- 
susceptum  has  less  tendency  to  be  tightly  gri{)ped  and  thus  form  adhesions  between  the 
entering  and  returning  layers  than  an  enteric.  The  low  mortality  of  the  ileocolic  variety, 
however,  definitely  negatived  this  hypothesis,  for  the  pressure  upon  the  intussuscejjtum 
should  be  just  as  severe  in  this  type  as  in  the  pure  enteric.  An  examination  of  the 
symptomatology  of  the  various  types  })rovided,  however,  the  key  to  the  puzzle.  As 
already  mentioned  in  the  section  on  symptomatology,  the  average  length  of  history  in  the 
four  types  is  as  follows  : — 


Enteric 
Ileociecal  . , 


84   lioiirs 
38       „ 


Ileocolic 
(^olic 


33   hours 
33       „ 


Thus  the  mortality  runs  jirecisely  parallel  with  the  length  of  the  history ;  and  the 
curious  paradox  manifests  itself  that  the  type  of  intussusception  which  produces  the 
milder  symptoms  is  ultimately  the  most  fatal,  for  it  remains  longer  unrecognized,  and 
thus  time  is  given  for  it  to  become  irreducible  through  the  formation  of  adhesions.  An 
accessory  factor  in  the  production  of  the  high  mortality  of  the  enteric  intussusception  is 
the  difficulty  in  feeling  a  lump,  for  in  only  8  of  the  27  enteric  intussusce])tions  was  a  luni]) 
felt,  while  in  14  of  the  19  colic  intussusceptions  the  tumour  formed  by  the  intussuscc})tion 
was  identified.  The  percentages  are  28-5  and  73-6  respectively.  The  following  table 
gives  the  total  number  of  cases,  mortality,  length  of  history,  mmiber  of  resections,  and 
percentage  of  cases  in  which  a  tvunour  was  felt  respectively  : — 

Table  VI. 


Vakiety 

NO.  OP 

MORTALITY 

LENGTH  OF 

BESECTIOXS 

TUMOl'R 

Cases 

PER  CENT 

History 

PER  CENT 

Entei-ic     .  . 

27 

55o 

84  hrs. 

Hi 

28-5 

Il30ca?cal 

156 

32-6 

38     „ 

14 

74-3 

Ileocolic 

126 

30-0 

33     „ 

11 

59-5 

Colic 

19 

15-7 

33     „ 

1 

73-0 

It   will    be   observed   that  a  perfect  parallel   is  preserved   between  each  of  the  four 
last    columns.     It   is   incidentally   worthy    of  note   that   every    death  among  the  enteric 


INTUSSUSCEPTION 


61) 


intussusceptions  followed  a  rcst'ction.  There  were  16  reseetions  in  all;  1  recovered, 
15  died.  On  the  otlur  hand,  each  of  the  12  cases  in  which  the  intussusception  was 
reduced  recovered. 

Triennial    Mortality — Table    VII   jrives   a   comparison    of   the    nu>rtalit\     I.  i     (  a(  h 
triennial  period  ol"  liie  ei<>hteen  years  siwveyed  : — 

Table  VII. 


^  i  \l; 

Total  Cases 

Dkaths 

MOKTALITV 
PKR  CENT 

1903-05 

74 

42 

50-7 

1900-08 

04 

20 

40-0 

1909-11 

08 

23 

33-8 

1912-14 

81 

18 

20-9 

1915-17 

07 

12 

17-9 

1918-20 

40 

18 

39- 1 

The  steady  fall  in  the  death-rate  is  a  most  astonishinjr  feature  of  this  table,  and  the 
rise  for  the  last  triennial  period  is  almost  equally  remarkable.  As  the  treatment  through- 
out these  eighteen  years  ha!»  been  without  exception  operative,  cither  o})erative  technique 
or  diagnosis  must  have  improved  to  accotmt  for  this  diminution  in  mortality.  Tables 
com|)iled  from  the  registers  of  the  operating  theatres  show  that  the  average  time  occupied 
in  ])erforming  the  same  kind  of  operation  in  the  later  is  no  less  than  that  occupied  in  the 
earlier  years.  Surgeons  were  as  skilful  in  1903  as  in  1915.  Increase  in  operative  skill 
cannot  therefore  account  for  the  reduction  in  the  death-rate,  and  we  are  driven  to  seek 
some  other  explanation. 

A  comparison  of  the  average  length  of  the  history  before  the  patient  reached  the 
operating  table  supplied  the  clue  to  the  problem.  Table  VIII  gives  the  total  mortality 
for  each  of  the  triennial  periods,  the  average  length  of  the  history  for  all  the  cases  of  each 
triennial  period  in  which  such  could  be  obtained,  and  also  the  percentage  mortality  in 
those  same  cases. 


Table  VIII. 


Ykak 

TOTAIi 
CASfeS 

Total 
death-rate 

No.  OF  Cases  ra 
WHICH  Duration 
WAS  Traceable 

MORTALITV          LENGTH  OF            „,..,,.,.,,.,..„ 

PKR    CKNT          HISTORY   JN           ll-MMoss 

HOVRS 

1903-05 
1900-08 
1909-11 
1912-14 
1915-17 
1918-20 

74                      50-7                            01 
04          '            40-0                           42 
08                      33-8                           39 
81          i            20-9                           55 
07                      17-9             i               40 
40                      .391             !               32 
1                                 i 

59 

38 

27-9 

20 

19-5 

20-5 

40                         14 
35-8                       12 
33                           12 
29                         11 
20                            2 
32                            7 

Totals 

400 

275 

It  is  seen  that  the  resemblance  of  the  two  sets  of  figures  is  very  close.  The  percentage 
death-rate  for  the  eases  in  which  the  average  length  of  the  history  can  be  ascertained  is 
slightly  different  from  that  for  all  the  cases  admitted  during  the  same  i)eriod,  but  there 
is  not  much  discrepancy,  and  the  death-rate  varies  as  regularly  with  the  rise  or  fall 
in  the  length  of  the  history  in  the  one  set  as  in  the  other.  The  obvious  cx|>lanation 
(rf  the  change  in  the  death-rate  is  to  be  sought  in  the  answer  to  the  (jnestioii  \vh\-  the 
length  of  the  history  varies. 

Several  hypotheses  suggested  themselves,  only  to  be  rejected  on  consideration,  niul 
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the  conclusion  finally  reached  is  that  the  outside  practitioner  is  probably  responsible  for 
the  varying  periods  at  which  the  patients  are  sent  up  to  the  hospital.  From  1903  to  1917 
the  steady  improvement  in  the  statistics  is  probably  due  mainly  to  increase  in  the  number 
of  doctors  available  for  attending  the  population  arovmd  the  hospital,  and  possibly  also 
to  improved  education.  It  must  be  remembered  that  rectal  injections  as  a  treatment  for 
intussusception  have  only  ceased  to  be  carried  out  in  the  last  twenty  years,*  and  thus  after 
this  date  there  must  have  been  many  practitioners  surviving  who  from  early  training 
failed  to  appreciate  the  need  for  early  operative  intervention.  With  the  passage  of  time 
their  views  would  have  gradually  changed  until  the  present  attitude  of  mind  would  have 
been  universally  reached,  in  which  any  child  with  diarrhrea  and  vomiting  is  regarded  with 
a  suspicious  eye  as  a  possible  sufferer  from  an  acute  intussusception.  The  regrettable 
increase  in  the  mortality  during  the  last  triennial  period,  1918-1920,  is  probably  due  to 
the  extensive  withdrawal  of  doctors  for  the  army  during  the  latter  part  of  1917  and  early 
months  of  1918.  This  has  ])robably  righted  itself  at  the  time  of  writing  (December,  1920), 
but  the  more  favourable  statistics  of  1920  have  not  made  themselves  felt,  for  they  are  not 
completely  incorporated  in  this  last  triennial  period,  as  only  the  first  7  cases  admitted  in 
1920  are  included  in  tlie  series  in  order  to  keep  the  total  number  considered  at  the  round 
figure  of  400. 

Possibilities  of  failure  in  the  hospital  organization  for  the  treatment  of  emergencies 
were  carefully  reviewed  by  us,  but  none  manifested  themselves.  By  hook  or  by  crook, 
the  most  expert  surgical  assistance  was  always  available  throughout  the  war  for  civilian 
patients,  and  throughout  the  whole  of  the  eighteen  years  surveyed  an  intussusception 
has  always  been  regarded  and  treated  as  a  surgical  emergency  requiring  immediate  relief. 

Consideration  of  the  varying  mortality  during  the  eighteen  years  thus  shows  that  it 
lies  in  the  hands  of  the  jiractitioner  to  reduce  the  mortality  of  acute  intussusception  from 
56-7  per  cent  to  17-9  per  cent  by  early  diagnosis  of  the  condition.  Comparison  of  the  best 
and  the  worst  individual  years  of  our  series  yields  an  even  more  remarkable  difference 
still.  In  1903,  21  cases  were  treated,  of  which  13  died.  In  1915,  21  cases  were  also 
treated,  of  which  only  3  died.  The  difference  in  the  mortality  is  that  of  01-9  per  cent  as 
comjjared  with  14-2  j)er  cent,  or,  in  other  words,  10  more  good  lives  were  saved  in  1915 
than  in  1903. 

LITERATURE. 

We  have  only  appended  a  list  of  those  papers  to  which  actual  reference  has  been 
made  in  the  text,  though  many  more  have  been  consulted.  A  short  account  of  a  few  of 
the  points  gleaned  may  be  of  interest.  The  most  important  early  paper  we  can  find  is 
Leichtenstern's  monograph  in  the  Prager  Vierteljahresschrift.  As  one  of  many  good  things, 
he  gives  a  most  complete  list  of  literature,  which  even  then  was  immense,  vip  to  the  date 
of  writing,  1873.  It  is  interesting  to  note  that,  with  characteristic  Teutonic  thoroughness, 
he  refers  to  Fabricius  Hildanus's'-^  paper  on  prolapse  of  the  uterus  written  in  1676.  In  John 
Hunter's^-  paper,  it  is  of  some  interest  to  note  that  he  styles  intussusception  'introsuscep- 
tion'.  Rokitansky-3  is  responsible  for  the  change  of  the  term  to  intussuscejition,  and 
the  introduction  of  the  terms  intussusceptum  and  intussuscipiens.  Sir  Jonathan  Hutchin- 
son, in  1873,  records  the  first  successful  case  |of  laparotomy  in  Britain,  one  performed  by 
himself  ;  and  cites  others,  notably  one  perforrned  in  1874.  He  says,  "  intussuscejjtion  was 
diagnosed  by  Nuck,  at  whose  suggestion  operation  was  performed  ;  in  the  performance 
of  this  operation  the  intestines  were  fomented  with  tepid  milk  and  the  intussuscepted 
part  was  well  oiled.  It  is  spoken  of  as  having  been  very  easy  of  performance  '".  The  lady 
recovered.  A  most  interesting  series  of  cases  collected  by  Waren  Tay  is  appended, 
among  which  we  read  that  during  the  treatment  of  intussuscei^tion  in  a  child,  age  4, 


•  *  In  this  connection,  it  is  interesting  to  note  that  as  late  as  1910,  in  the  discussion  on  a  paper  by  Childe 
in  the  Trans.  Soc.  Med.,  Jvily,  lOlO.^"  a  well-known  practitioner  makes  the  statement  :  "■  I  have  used 
inflation  in  all  my  cases,  and  with  satisfactory  results  ". 
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•'  clysters  had  no  effect.  After  eight  piimpings  with  the  bellows  a  loud  report  was  heard. 
Tlie  next  day  tlicre  were  sians  of  the  tumour  roturninti;,  hut  Hit-  whole  (lis;»|)pearcd  after 
inflation  ". 

Corner's  j)aper-'  contains  the  most  detailed  system  of  uomcuclaturc  for  compound 
intussuscci)tions  we  have  discovered. 

For  tlic  literature  after  Leichtenstern's  time,  Walton's  admirable  article  in  the 
PraclHioncr'-'"  should  be  consulted. 

We  beg  to  tender  our  thanks  to  many  of  our  colleagues  for  their  helpful  suggestions  ; 
to  Mr.  A.  J.  Walton  for  his  valuable  assistance  in  the  vohmiinous  literature  (jf  the  subject, 
to  Mr.  William  Morris  for  his  kindness  in  elaborating  the  diagrams,  and  to  Dr.  W.  W. 
Woods,  of  the  London  lh)spital  Pathological  Institute,  for  his  help  in  the  preparation  of 
sections. 
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SUPPURATING    TERATOMATOUS    CYST    IN    THE 
SPLENIC    REGION. 

Ev    ^^.    G.    SPENCER,    London  ; 

With    Pathological    Rkport    by    J.    A.    BRAXTON    UK  KS, 

ASSiSTKD    BY    SEAGER    THOMAS, 

AND      CONITRMKD      BY      S.      G.      SHATTOCK,      I.ONDOX. 

II.  D.,  a  married  woman,  age  49,  was  admitted  to  the  Westminster  Hospital  on  June  20, 
1917.  Slie  was  extremely  exhausted  as  the  result  of  lono-standinjr  su]jpuration,  whieh 
on  first  examination  appeared  to  be  the  result  of  an  empyema  in  the  left  pleural  sac. 

History. — This  was  as  follows  :  She  had  had  three  children,  the  last  in  1912.  All 
her  preji'iiancies  had  been  normal  and  her  confinements  without  incident.  She  had  had 
no  miscarriaoes,  and,  when  not  preo;nant,  menstruation  had  been  reoujar.  Previous  to 
these  ])re<ijnancies,  in  1900,  she  had  uiulergone  lajHirotomy  throufih  an  epiuastric  incision 
corresponding  to  a  mesial  linear  scar  of  about  three  inches  in  lengtli  (Fig.  G4,  a).  After 
the  exploration  she  was  told  she  iiad   a   "fibroid  growth'   wliich  could   not   be  removed. 

From   that   time   she  could  always   feel    "  a   lump"  in 
her  left  side. 

During  1916  the  above  '  lump"  began  to  get 
larger  until  the  Christmas  of  that  year,  when  it  burst 
at  an  opening  present  in  the  left  hypochondriac 
region,  marked  b  in  Fig.  64.  She  was  subsequently 
operated  on  through  the  left  posterior  scapular  line, 
below  the  9th  rib,  for  an  empyema,  the  narrow  sinus 
of  which  oi)eration  persisted  (Fig.  64,  c). 

On  Admission. — The  patient  presented  a  well- 
defined  mass  in  the  left  hypochondrium  and  the 
sinuses  and  scars  already  mentioned. 

Blood-count.  (J.  A.  B.  H.). — Ha'moglobin,  32  per 
cent ;  red  corpuscles,  2,330,000  per  c.mm ;  white 
corpuscles,  10,000  ))er  c.mm  ;  polymorj)honuclears, 
70  per  cent  ;  monom()r])h()nuclears,  large,  8  per  cent  : 
monomorphonuclears,  small,  22  ])er  cent. 

Urine.  (J.  A.  B.  II.). — Albumin  present,  OOl  per 
cent ;  urea,  1*4  per  cent.  Deposit  contains  numerous 
hyaline  casts. 

The    condition   was    thought    to    be    one   of  left- 
sided  empyema,  which  had  tracked  down  behind  the  diaphragm. 

With  the  idea  of  promoting  better  drainage  a  small  amount  t)f  general  ana'sthetic 
was  given  ;  but  as  tlie  patient  stopped  breathing  it  was  only  possible  to  make  a  hasty 
counter-opening  by  passing  a  probe  from  the  sinus  b  (see  Fig.  64)  backwards,  below 
the  12th  rib.  Into  this  a  large  drainage  tube  was  inserted  (see  Fig.  64,  d)  after 
respiration  had  been  restarted.  Pus  containing  decomjjosed  blood  and  debris  drained 
freely  from  the  tube,  and  the  patient  made  improvement  enough  to  encourage  further 
operation. 

On  July  3,  under  a  general  anaesthetic,  the  empyema  sinus  (Fig.  64,  c)  was  explored, 
but  no  communication  was  found  with  the  abscess  below  the  diaphragm.     Tiie  sinus  in 


-Diapram  of  tlio  cy^t  and  of  tlic 
various   inoisious. 
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Fk;.  tit"). — To  sliow  tliu  <ei'atoniatuii.s  mass  and  the  matted  hair  ie;novcd  from  the  cyst. 
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the  left  hypochondrium  (Fig.  64,  b)  was  next  enlarged  and  some  three  quarts  (3  litres) 
of  pus,  mixed  with  decomposing  blood,  evacuated.  P'urther  exploration  revealed  a  hard 
mass  consisting  of  portions  of  bone  and  cartilage,  imdergoing  maceration.  In  addition, 
hair  and  a  flesh-like  mass  could  be  detected,  and  a  ])iece  of  bone  free  in  the  cavity,  which 
was  removed.  This  piece  of  bone  resembled  a  f(i>tal  tibia  and  fibula.  Nothing  further 
was  done  at  the  time,  except  to  insert  a  large  drainage  tube. 

As  soon  as  the  ]mtient  had  recovered  from  the  anirsthetic  and  the  operation,  an 
a;-ray  photogra])h  was  taken,  and  this  revealed  a  bony  and  cartilaginous  mass,  suggesting 
a  partial!}^  calcified  fa^tus. 

On  Aug.  2  a  further  operation  was  undertaken,  the  abscess  cavity  in  the  left  hypo- 
chondrium being  thoroughly  opened  up,  and  all  the  foetal  contents  removed.  The  cavity 
was  sponged  out  and  packed.  The  patient  did  not  stand  the  operation  at  all  well,  and 
there  was  no  improvement.     Death  occurred  on  Aug.  18. 

Post-mortem  Examination  (.J.  A.  B.  II.).— The  patient  was  greatly  emaciated,  and 
presented  the  scars  and  sinuses  already  emunerated. 

Thorax. — Right  lung  showed  nothing  noteworthy,  but  the  left  hmg  was  firmly 
adlierent  to  the  dia])hragm  and  lower  ])art  of  the  pleural  sac.  Two  sinuses  led  into  the 
left  })leural  sac,  one  from  the  skin  in  the  region  of  tiie  9th  rib  posteriorly  {Fig.  64-,  c),  and 
the  other,  never  discovered  during  life,  from  the  |)leural  sac  into  the  abscess  cavity  in  the 
left  hypochondrium.  This  latter  sinus  passed  through  the  diaphragm,  and  indicates  that 
the  empyema  was  secondary  to  the  abdominal  abscess. 

Heart  :    Nothing  noteworthy. 

Weights  :    Right  lung,  9  oz.     Left  lung,  12  oz.     Heart,  S  oz. 

Abdomkn.— With  the  exception  of  changes  due  to  ])rol()nged  fever  and  suppiu-ation, 
the  liver  and  kidneys  showed  nothing  noteworthy.  There  was  no  evidence  of  lardaceous 
disease.  The  gastro-intestinal  tract  was  normal,  and  the  whole  of  the  abscess  cavity, 
to  be  described  later  on,  was  retroperitoneal,  the  actual  jieritoneal  cavity  itself  being  (piite 
clean  and  free  from  adhesions.  Ureters  and  bladder,  nil.  The  pancreas  was  present, 
but  all  efforts  to  trace  the  spleen  failed. 

Weights  :  I^iver,  47  oz. ;  kidneys,  3  oz.  each.  The  uterus  and  both  ovaries  were 
present  and  normal. 

Cyst  and  Contents. — Occupying  the  left  hypochondrium,  and  jilaced  well  away 
under  the  rib  margins  was  an  ovoid  cavity.  The  dimensions  of  this  cavity  were  7  in. 
(18  cm.)  in  one  of  the  diameters,  and  .5-6  in.  (13-15  cm.)  in  the  other.  The  wall  of  this 
cavity  was  placed  entirely  behind  the  parietal  peritoneum.  The  lower  pole  was  just  in 
front  of  the  upper  fourth  of  the  left  kidney,  from  which,  however,  it  was  easily  separable. 
The  inner  side  of  the  sac  was  in  close  relation  to  the  tail  of  the  pancreas,  from  which  it 
could  be  readily  stripped  off.  The  anterior  aspect  was  firmly  united  to  the  imder  surface 
of  the  lower  ribs,  and  to  the  abdominal  wall  just  below  their  margins  ;  while  the  upj^er 
and  posterior  aspects  of  the  sac  were  formed  by  the  left  cupola  of  the  diaphragm. 
Through  the  diaphragm  passed  a  sinus  leading  into  the  left  pleural  sac,  which  has  been 
already  mentioned.  The  wall  of  the  sac  was  imiformly  about  4  nmi.  thick,  and  the  inner 
surface  presented  a  somewhat  skin-like  appearance,  being  everywhere  coated  with  a  layer 
of  pus. 

Microscopically,  the  wall  of  the  sac  was  foimd  to  be  composed  mainly  of  condensed 
fibrous  tissue  ;  in  a  few  places,  however,  true  skin  with  sebaceous  glands  and  hair  follicles 
was  present. 

The  contents  in  life  of  this  sac  were  :  (1)  Pus  ;  (2)  Matted  strands  of  long  hair  ; 
(3)  Fat  and  sebaceous  material  ;    (4)  The  teratomatous  mass. 

The  first  three  need  no  particular  discussion. 

The  teratomatous  mass  was  in  an  advanced  state  of  development,  as  can  be  seen  from 
the  ])hotograph  {Fig.  65),  which  should  be  compared  with  the  skiagram  {Fig.  66).  The 
specimen  studied  thus  seems  to  show  a  narrower  portion,  which  might  be  a  femur,  to 
which  are  attached  about  three  digits.  It  will  be  remembered  that  bones  resembling  a 
tibia  and  fibula  were  removed  from  the  cyst,  but  they  were  unfortunately  lost.     About 
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the  middle  is  a  sort  of  pelvis,  then  ii  rod  of  bone  enlarjjinjf  info  :in  irrej;nlar  mass  of  bone 
like  a  eroeodile's  head.  Cominjr  olT  from  the  middle  of  the  ]ar<i;er  mass  is  a  pedtmeiilated 
stnieture,  also  e<)ntainin<i  bone.  The  eoverinjis  of  Ijoth  these  masses  are  skin,  with  the 
appendaijes  and  a  ball-like  mass  of  Ion<>-  hair  matted  tof^ether  by  sebaeeous  material.  Xo 
disseetion  has  been  attempted,  as  sueh  a  eourse  would  have  of  necessity  spoilt  the  sjjeeimen. 
and  we  doubt  very  much  if  any  scientific  jjain  would  have  been  achieved. 

This  cyst  containing!;  fcrtal  elements  would  seem  to  be  an  example  of  a  teratomatous 
cyst  arising  in  an  unusual  situation.  Similar  examples  have  been  recorded,  but  the 
condition  is  of  sueh  rarity  that  the  publication  of  the  case  seems  to  us  to  be  justified. 
There  is  no  reason  why  a  teratomatous  cyst  should  not  arise  in  this  situation,  if  the  theory 
of  origin  as  'mistakes"  in  development  of  tissues  derived  from  the  germinal  area  of  the 
mesoblast  is  accepted.  In  the  ftrtus,  a  large  mass  of  mesoblastic  tissue  exists  in  the 
renal  region  ;  at  first  imdilTerentiated,  it  is  later  split  off  into  ovarian  (or  testicular)  and 
renal  tissue.  The  ovarian  (or  testicular)  portion  later  descends  into  the  pelvis,  and  it  is 
not  beyond  our  imagination  to  accept  the  theory  that  a  teratoma  such  as  this  is  the  result 
of  some  of  the  germinal  area  being  left  behind  when  the  descent  into  the  pelvis  occurs. 
What  starts  the  growth  of  such  a  mass  of  cells  into  an  imitation  of  fa>tal  structure  such  as 
this  and  other  teratomata  is  unknown.  The  extraperitoneal  situation  of  the  cyst,  in 
close  relation  to  the  left  kidney,  and  to  the  spleen,  which  ap|)arently  it  had  obliterated, 
since  this  organ  could  not  be  foimd,  suj)ports  the  views  enunciated  above.  The  suggestion 
that  it  might  be  an  ectopic  gestation  is  negatived  by:  (1)  The  presence  of  absolutely 
normal  uterus  and  appendages ;  (2)  The  situation  of  the  cyst ;  (3)  The  contents — a  mass 
of  hair — many  of  the  individual  hairs  being  some  inches  in  length  ;  (4)  Normal  and  unevent- 
ful pregnancies  since  the  lump  in  the  left  hy{)ochondrium  was  originally  felt  (first  in  1900, 
last  pregnancy  in  1912)  ;  (5)  The  integrity  of  both  ovaries  further  shows  that  the 
teratomatous  cyst  did  not  arise  in  either  of  these  organs,  and  subsequently  became 
dissociated  and  displaced  into  the  splenic  region  ;  (6)  The  formation  differs  from  retro- 
))eritoneal  forms  of  foetus  in  fcetu  or  ischisis  foetatis  var.  abdominalis,  in  that  the  enveloping 
sac  consists  in  part  of  true  skin  which  has  evidently  produced  the  long  hairs  shed  into 
the  cavity. 

Looking  back  on  the  case,  it  seems  that  before  suppuration  supervened  the  cyst 
might  have  been  removed  more  easily  than  an  adherent  enlarged  spleen,  because  of  the 
absence  of  large  vascular  connections. 
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TUMOURS    OF    THE    SALIVARY    GLANDS,    WITH    THEIR 

AFTER-HISTORY." 

Bv  R.   KENXOX,  Livirpooi,. 

Salivary-cjlaxd  tiinioiirs,  though  not  of  frequent  occurrence,  share  with  sebaceous  cysts 
and  ganglion  a  peculiar  power  to  eheit  in  their  possessors  a  morbid  deligiit  in  their 
presence,  with  its  attendant  self-pity. .  This,  with  the  luxury  of  an  ever-sympathetic  group 
of  friends,  makes  them  blind  to  the  hideousness  of  their  deformity  and  deaf  to  the 
warnings  of  the  profession  as  to  the  idtimate  outcome  of  this  silent  death.  The  knowledge 
of  surgical  failures,  in  ])atient  and  doctor  alike,  has  weakened  the  demand  for  treatment  ; 
and  the  object  of  this  research  was  to  investigate  the  after-history,  causes  of  recurrence, 
and  the  pathological  nature  of  salivary  tumours,  and  to  demonstrate  that,  in  the  majority 
of  cases,  surgery  can  cure. 

The  material  consisted  of  12-J-  cases  of  parotid  tumours  and  13  cases  of  Kid:)maxillarv 
tumours,  collected  from  the  Thompson  Yates  Pathological  Laboratory  and  the  records 
of  the  Royal  Infirmary. 

The  12-t  cases  of  parotid  tumour  were  classified  as  follows  :  Adenomata,  91  cases. 
Including  a  case  of  lymphangioma  and  one  of  inflammatory  origin  ;  Carcinomata,  27  cases  ; 
Sarcomata,  G  cases. 

ADENOMATA. 

Out  of  the  91  cases  of  simple  tumour,  the  after-history  of  32  has  been  traced  ;  of 
these,  29  were  operated  upon  over  five  years  ago.  Of  the  32  cases  in  which  an  after- 
history  was  obtained,  22  are  alive  and  well  ;  1  died  of  an  unknown  cause  ;  1  died  of 
angina  pectoris  without  recurrence  seven  years  after  the  operation  ;  5  have  recurred  ; 
3  under  the  five-year  limit  are  also  alive  and  well.  In  other  words,  71-9  per  cent  have 
survived  the  five-year  limit,  while  15-()  per  cent  have  recurred.  The  average  duration 
of  known  cure  was  w'ell  over  eleven  years. 

Etiology. — The  age  at  the  onset  of  disease  (data  available  in  29  cases)  a\'eraged 
3()-l  years  (youngest  16  years,  oldest  54).  Age  at  the  time  of  operation  (43  cases)  37  years 
(youngest  a  case  of  lymj)hangioma  age  13,  another  age  15). 

It  is  interesting  to  note  that  the  persuasive  influence  for  good  of  a  doctor  over  his 
patient  in  these  cases  varies  from  9  months  to  20  years,  and  averages  7  years.  Out  of 
78  cases,  59  occurred  in  women,  19  in  men.  No  family  history  of  similar  timiours  was 
obtained. 

Trauma. — Out  of  29  cases  in  which  a  record  is  available,  4  gave  a  ])revious  history  of 
blows  on  the  cheek,  etc.  Mumps,  scarlet  fever  with  tonsillectomy,  figin-e  in  individual 
cases. 

Pathology. — Macroscopically  the  tumour  is  lobulated,  partly  solid  and  partly  cystic, 
occurring  on  either  side  of  the  face  without  much  distinction  (left  21,  right  27),  bilateral 
in  two  cases,  multiple  in  one.  The  heaviest  recorded  weight  was  3  lb.  10  oz.,  removed  by 
Mr.  Rushton  Parker  ;  but  at  that  time  malignant  change  had  probably  taken  jilace,  and 
early  and  repeated  recurrence  followed  (Fig.  67).  Keen  reported  a  case  in  which  the 
tumour  weighed  7  lb. 

Much  has  been  written  on  the  origin  of  these  tumours,  and  their  terminology  has 
changed  with  the  prevailing  pathological  whim  :    they    have  been  styled  mixed  tumours, 

"*  A  paper  read  on  January  2S,  19J1,  before  tlie  members  of  tlie  Liverpool  iledical  Institution. 
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ondothelionuita,  embryoniata,  teratoblastomata.  Tlu*  aiuount  of  indefinite  evidenee  ifor 
these  names  contrasts  vividly  with  tlie  decided  opinion  I  obtained  from  Mr.  I*aul  and  Mr. 
Tlieivvall  Thomas  that  ])rimariiy  the  lesion  is  an  adenoma.  Kxamination  of  over  seventy 
sections  leads  me  to  aj^ree  with  them,  and  I  recognize  two  types  :  Ihc  tliffiisr  and  Ihr  (h  iimr. 


I'Ki.  <)7.-  Adenoma  of  37  jears'  uuration,  weiv'lit  ;'  Ih.  10  o/..,  removetl  by  Mr.  Rusliton  I'arkcr.      I'iiuUly  c;ircii!oma  eiisucil. 

The  diffuse  type  is  illustrated  in  the  case  of  Miss  J.  M.  {Fig.  G8),  who  noticed  a  swell- 
ing on  the  left  side  of  the  face  at  the  age  of  51.  Two  years  later,  Nov.  1909,  it  was 
removed  by  Mr.  R.  A.  Bickersteth.  In  July,  1920,  she  was  alive  and  well  [2313].  It  is 
also  illustrated  by  Fig.  69,  a  recent  case  ;  this  tiunour  was  removed  by  Mr.  R.  E.  Kelly. 


1  Hi.  (iS. Ditluse  type,  onset  at  at;e  of  .»1,  itii,o\ 
two  years  after,  1909,  alive  and  well  19iO. 


r  case  to   tli.i 
more  recent. 


The  acinar  type  is  shown  in  Fig.  70— Miss  D.  B.,  age  19,  a  recent  case  of  typical 
'mixed  tumour',  removed  by  Mr.  Litler  Jones.  For  a  time  I  was  disposed  to  think  the 
latter  were  of  duct  origin,  while  the  former  arose  from  gland  proper  ;  but  closer  study 
showed  that  both  diffuse  and  acinar  formations  occur  in  the  same  tumour.  Frazer' 
believes  these  tumours  are  duct  adenomata.     The  course  of  events  seems  to  l)e  an  adenoma. 
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mucinous  degeneration  with  epithelial  or  degenerative  cyst  formation,  inspissation  or 
liquefaction,  necrosis,  and,  later,  formation  of  cartilage.  In  innocent  growths  I  did  not 
find  any  outer  layer  of  basal  cells,  though  such  is  present  in  many  cases  of  cancer.  The 
anatomical  view  that  the  cartilage  is  derived  from  branchial  clefts  has  little  evidence  to 
support  it.  Purely  bone  or  cartilaginous  tumours  do  not  occur  in  this  series,  and  sarcomata 
form  only  5  per  cent  of  the  malignant  cases. 

The  endotheliomatous  origin  of  these  tiunours  I  have  not  dealt  with,  but  endothelium 
can  often  be  seen  in  the  smaller  blood-vessels  and  the  capillaries  presenting  no  atypical 
ap|)earance.  To  su])port  this  theory  of  origin  it  is  necessary  to  imagine  a  flat  scale-like 
cell,  under  an  unknown  stimulus,  changing  into  a  sphere  or  cube,  and,  though  derived  from 
mesoblast,  capable  of  producing  carcinoma  in  the  majority  of  cases  when  malignancy 
ensues  :  and  one  must  imagine  also  a  differential  stimulus  capable  of  exciting  to  over- 
growth the  ill-defined  and  little-known  })eri vascular  endothelium,  yet  leaving  intact  that 
of  the  normal  blood-vessels  and  capillaries. 

Fig.  71  shows  an  adenoma  with  well-defined  acini,  distended  with  mucus,  removed 
from  Miss  N.,  age  .50  at  time  of  operation,  by  Mr.  Thomas  in  December.  1912.  Reported 
'"quite  successful  ",  November,   1920  [1991]. 


Fig.  70.— Acinar  typu  ul  parotid  adenoma,  at  age  Fn:.  71. — A  similar  case  to  Fiij.  70  ;   acini  distended 

of  19.      Hecent  case.  with  mucus 

Fig.  72  shows  the  second  stage  of  the  diffuse  mass,  mucinous  degeneration,  from  U.  J., 
male,  age  41,  in  1907.  The  tumour  appeared  in  1901  on  the  right  side  of  the  face.  It  was 
removed  nine  months  later  and  diagnosed  cancer.  It  recurred,  and  was  again  removed 
in  1904,  with  immediate  recurrence.  Yet  simple  enucleation  in  1907  by  Mr.  Bickersteth 
was  so  successful  that  in  June,  1920,  the  patient  wrote  :  "  I  regard  myself  as  being  com- 
jjletely  cured  " — a  fact  discrediting  the  idea  that  operative  interference  favours  recurrence 
and  shortens  the  life  of  the  patient. 

Symptoms  and  Signs. — A  painless,  slowly-growing  swelling  at  the  angle  of  the  jaw. 
If  pain  is  present,  then,  microscopically,  a  superadded  inflammation  is  present.  The  slow 
growth  is  very  characteristic,  but  7  cases  complained  of  recent  sudden  increase  which 
evidently  caused  alarm.  In  these  cases  no  malignant  change  had  occurred  ;  possibly  the 
capsule  had  been  so  thinned  as  to  yield,  and  liberate  the  cells  from  their  constrained 
])osition  beneath — a  point  I  shall  refer  to  in  dealing  with  the  pathology  of  recurrence. 
The  lobule  of  the  ear  is  early  displaced  outwards,  but  meatal  obstruction  is  rare — one 
case  in  our  series,  which  was  relieved  by  syringing.  Later,  redness  and  ulceration  of  the 
skin  occur.  The  lymphatic  glands  are  not  enlarged  except  from  other  diseases.  Facial 
paralysis  is  unrecorded  except  as  a  post-operative  event  or  with  the  onset  of  carcinoma. 

Treatmknt. — The  situation  of  these  tumours  renders  ojicration  in  any  great  enlarge- 
ment a  formidable  proceeding,  and  the  records  show  evidences  of  great  difficulties  from 


TUMOURS     OF    THE     SALIVARY     GLANDS 


79 


the  operator's  point  of  view  — Ii<i;ation  of  the  external  or  internal  earotid  arteries,  or  hotli, 
with  the  internal  ju«iular  vein  or  the  eoniinon  earotid  artery,  had  to  be  perfornied  so 
frequently  in  the  middle  of  the  operation  that  li<fation  (»r  the  externa!  earotid  should  be  a 
useful  preliminary  in  all  eases  of  yreat  enlar<>:ement. 

The  type  of  ineision  must  vary  with  the  size  and  position  of  the  tumour.  One  patient 
eomplained  of  the  ineision  which  swings  round  the  jaw  lialf  an  inch  from  it — she  was  evi- 
dently troubled  with  the  anivsthesia  and  hyjienethesia  due  to  division  of  the  branches 
of  the  great  auricular  nerve.  An  incision  described  by  Ochsner^  would  avoid  this 
complication  ;  the  ineision  commences  midway  between  the  lobule  of  the  ear  and  the 
angle  of  the  mouth,  and  swings  downwards  and  gradually  backwards  to  about  half  an 
inch  below  the  angle  of  the  jaw. 

Seven  jjost-operative  cases  of  facial  paralysis  occurred,  of  which  (i  have  been  traced, 
and  with  one  exception  no  mention  is  made  of  this  disligurcment  :  so  that  I  am  forced  to 
believe  that  the  tension  relaxation  of  this  nerve  by  removal  of  the  tumour  produces  more 
eases  of  facial  paralysis  than  the  surgeon's  knife.  Xo  cases  of  salivary  fistula  have 
occurred.  Treatment  with  spirit  biniodide,  scraping  of  imjjcrfectly-renioved  tissue,  to 
express  or  kill  any  liberated  cells,  do  not  seem  to  influence  recurrence,  but  are  safeguards 
of  great  comfort  to  the  operator. 


Fig.  "-'.   -Mucinous  defeneration  of  the  diifu^e  t\-[jt'. 


I'lC;.  73. — Mode  of  growth  and  cause  of  recurrence. 

C'upsule-.snlittini-'  by  healthy  cells.     Xote  iiidanmia- 
tory  reaction  which  caused  ]i;ii'  . 


Recurrence. — Apart  from  the  incomplete  removal  of  very  large  adenomata  and  the 
development  of  malignancy  in  a  simple  tumour  {see  later),  recurrence  took  place  in  0 
out  of  32  cases  traced,  i.e.,  28'1  per  cent.  Three  patients  still  ])ossess  tfieir  tumour  and 
hesitate  to  imdergo  further  operative  treatment  ;  2  are  being  controlled  by  radium  ;  X\ 
recurrent  cases  (one  the  lymphangioma)  are  cured  if  the  five-year  limit  be  accepted ; 
another  is  alive  and  well,  but  within  this  limit.  Immediate  recurrence  occurred  in  3  out 
of  9  cases  in  which  accurate  history  is  available.  Re-operation  time  averages  five  years 
in  11  other  cases. 

.\n  examination  of  the  sections  of  70  cases  of  adenoma  shows  that  the  epithelial  cells 
persist  longest  cither  in  the  extreme  centre  of  the  degenerate  mass,  probably  around  a 
blood-vessel  ;  or,  what  is  more  important  from  the  surgical  point  of  view,  inunediatel>- 
beneath  the  ever-thinning  capsule.  Even  in  the  most  degenerate  tinnour,  small  elongated 
groups  of  cells  will  be  detected  splitting  the  layers  of  the  cajisulc  and  leading  a  more  liealthx 
existence  than  in  the  rest  of  the  tumour. 

If  the  surgeon  emieleate  the  adenoma  rather  than  excise  it.  he  may  ina<lvertentl\ 
split  the  cai)sule,  liberate  the  soft  epithelial  cells  contained  between  its  layers,  and  run  tlu 
risk  of  recurrence  imless  treatment  with  cautery  or  strong  antiseptic  be  employed.  This 
process  cf  capsule-splitting  seems  to  be  the  method  of  growth  during  life,  and  in  Fiii.  73 
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we  see  both  recent  splitting  and  resulting  inflammatory  reaction  in  the  effort  to  stem  the 
progress  of  tumour  formation.  Judd  also  refers  to  this  in  the  Mayo  Clinics,  1910.  The 
figure  is  from  E.  M.,  female,  age  48  at  time  of  onset.  Two  years  later  a  painful  tumour, 
fixed  by  inflammation,  was  enucleated,  in  1913.  By  1920  no  recurrence  had  taken  place, 
and  there  was  'no  disfigurement',  for  which  she  is  duly  grateful  to  Mr.  Bickersteth. 


AFTER-HISTORIES    OF    32    CASES    OF    ADENOMA. 

Case  1. — Mrs.  A.  P.,  age  31.  History  of  mumps  [7901].  Tumour  noticed,  1911.  Typical 
mixed  tumour"  removed  1913.  Rceiu'renoe,  removed,  1916.  Inuncdiate  reenrrenee,  and  incom- 
j)Iete  operation,  August,  1917.  "  Ordinary  ty})e  of  ])arotid  tiuiiour,  a|>parcntly  not  malignant," 
Oct.  27,  1920.  Husband  writes  operation  a  complete  failure  :  she  is  "  luider  trcatn)ent  of  some 
sort  at  Carnarvon  to  lift  the  tiunour  and  not  the  roots  ".  Life  history  of  tumour  to  date,  nine 
years — a  surgical  failure. 

Case  2. — Miss  S.  J.  R.  [3357].  Tumour  appeared  at  side  at  the  age  of  27,  and  was  excised  at 
Wrexham.  Recurred  seven  years  later.  Mr.  Tliomas  removed  it  five  years  later,  Nov.  22,  1917. 
Reported  "quite  successful"  on  May   23,  1920. 

Case  3. — Mrs.  A.  N.  [2699].  Age  35  when  tumour  appeared  on  right  side  in  1899.  Removed 
after  recent  rapid  growth,  1915.  Report,  May  25,  1920,  "  Very  grateful  to  Mr.  Thomas  not  only 
for  the  operation,  but  for  saving  my  face  from  being  drawn  ". 

Case  4. — Mr.  R.  .1.,  at  the  age  of  24,  noticed  tumour  with  aching  i)ain.  Removed,  July  29, 
1910.  Quite  a  success  for  a  munber  of  years — now  as  large  as  cxvr  ((Jue  in  some  mystical  way  to 
army  life). 

Case  5. — Miss  N.  [1991].  Age  50  at  time  of  operation  l)y  Mr.  Thomas,  December,  1912. 
Nov.  5,  1920  :  Quite  successful.     Mucous  adenoma  (see  Fig.  71). 

Case  6. — Ellen  McT.     After  10  vears'  dclav,  tumour  was  removed  bv  Mr.   Paul  in  I'Vbruarv, 

1906.  Dec.  2,  1920  :    Alive  and  well". 

Case  7. — Kitty  C.     Noticed  tiunour  at  age  of  21.     Nine  vears  later  it  was  enucleated,  Feb.  19, 

1907.  Feb.  10,  1920  :  A  complete  success,  thanks  to  Mr.  Paul. 

Case  8. — Miss  W.  [1178].  Age  38  at  time  of  operation  by  Mr.  Thomas  on  April  :5(),  1910.  Left 
side.     July  5,  1920  :   Dr.  O.  Evans  reports  alive  and  well. 

Case  9. — Miss  O.  B.  [1105].  Age  30  at  time  of  onset.  Operation  two  years  later  by  Mr. 
Thomas,  left  side,  Feb.  2,  1910.  Tiunour  an  inspissated  eelMess  mass  of  degenerated  tissue.  Dr. 
O.  T.  Evans  reports  her  alive  and  well  on  .Inly  5,  1920. 

Case  10. — Rev.  G.  [($48].     Age  50  at  time  of  operation.     Enucleated  by  Mr.  Thomas,  April  18, 

1909.  Died  in  1915  of  angina  pectoris.     No  recurrence.     Dr.  Arkle. 

Case  11. — Mr.  J.  H.  [6753].  Age  64  at  time  of  operation  by  ^Ir.  Kelly,  September,  1915.  Com- 
plete success,  and  thanks  the  operator  on  Nov.  4,  1920. 

Case  12. — Miss  M.  T.  [2776].  At  the  age  of  25,  tumour  appeared  on  right  side.  Came  suddenly 
and  was  painful.  "  Remembers  straining  jaw  ".  Removed  three  years  later  by  Mr.  Thomas  in 
1915.     Writes  on  May  27,  1920,  result  "quite  satisfactory". 

Case  13. — Mr.  E.  .1.  Age  23  when  o|)erated  upon,  Nov.  23.  1904,  by  Mr.  Paul,  whose  jnitho- 
logical  diagnosis  was  adenoma.  No  trouble  since.  Dee.  18,  1920  :  Very  grateful  to  ^Nlr.  Paul  and 
infirmary  staff.     Note  :    16  years  without  recurrence. 

Case  14. — Mrs.  A.  [998]. — First  operated  upon  in  1903  at  the  age  of  56.  Had  a  recurrence 
and  was  again  operated  upon  in  October,  1909,  by  Mr.  Thomas.  Dr.  Marsden  writes,  "  Now  74 
years  of  age  and  in  the  best  of  health  ".     A  pathologist  reported  cancer  in  1909. 

Case  15. — Mr.  J.  E.  J.  Recurrent  tumour  removed  by  Mr.  Rushton  Parker,  Jan.  31,  1907. 
Nov.  10,  1920  :    "  Successful  in  every  way  "  for  13  years. 

Case  16. — Mrs.  M.  K.  Developed  a  tumour  at  age  of  31.  Removed  bv  Mr.  Biekersteth  five 
years  later,  March  22,  1909.     In  May,  1920,  alive  and  well. 

Case  17. — Mrs.  H.  [587].  Operated  upon  by  Mr.  Thomas  on  Feb.  11,  1908.  Dr.  Nixon  reports 
alive  and  well  on  .lune  29,  1920,  and  adds  a  useful  research  note  that  this  had  been  the  only  case 
in  his  i)ractiee. 

Crt.se  18. — Miss  Jessie  T.  [3057].     Age  21  at  time  of  operation  by  Mr.  Thomas  in  December, 

1910.  Left  side.     May  14,  1920  :    Is  very  glad  she  had  it  removed.     No  recurrence. 
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Cdse  19. — .Mrs.  J.  M.  |2;Ji;{].  Tumour  a|)|)fare(l  at  age  of  .11.  Loft  sidf.  Two  years  later, 
on  Oct.  1,  1909,  it  was  removed  l)y  Mr.  liickcrsteth.  Hcport  on  .liilv  IH.  licio  sjivs;.'"  Quite  all 
ris^lit  since  tlie  operation". 

Case  20. — Mrs.  E.  M.  [47().>j.  At>e  IS  at  ousel  :  two  veais  later  liiiuoiir  i(iii<.\  .-.I  l,s  Mr. 
liickersteth,  in  1913  (Fig.  73). 

Case  21.— Mr.  D.  J.  [5594.J.     Fi<>.  72  (see  text,  p.  78). 

Case  22.  ~W.  lO.  |147()1.  Age  25  wlien  tnmour  appeared  in  190.">.  Uenioved  I)\  Mr.  'I'lmnins 
in  1911.     Dr.  .\rtliur  Walker  rc|)orts  alive  and  well,  July  8,  1920. 

Case  23. — M.  .M.  [29.)1|.  Multiple  recurrence  tumour  still  present,  in  l!»ll  lliis  iialieiit.  at 
the  atrc  of  ')2,  developed  a  tumour  which  was  removed  the  same  year  at  West  Ilartlejiool.  In 
1912  it  had  recurred  and  was  removed  at  tiic  Hoyal  Iniirmaiy.  In  1914  it  recurred  aj^ain  and 
was  removed.  In  1919  a  recurrence  was  treated  with  radium  by  Dr.  Holland.  Total  duration  of 
the  disease  is  eleven  years  to  date. 

Case  24. — Miss  A.  L.  Now  married,  with  children.  At  the  age  of  27  had  afi  adenoma  removed. 
It  recurred  in  1909  and  cancer  was  suspected,  but  there  is  no  histological  evidence  of  this.  Dr. 
Carse  reports  that  recently  it  has  again  recurred,  and  he  is  hoi)ing  to  obtain  further  surgical 
treatment. 

Case  25. — .1.  G.  [5859].  Trauma  fifteen  months  previously.  Tumour  removed,  April  27, 
1914.  Recurred.  February,  191(i.  Removed,  .lanuary,  1917.  Recurred  :  radium  prescribed, 
and  said  to  be  cured.  Recurred,  .April,  1919.  .Attends  monthly  for  radium  and  luis  improved 
sudiciently  to  seek  a  higher  post  ;    she  speaks  in  generous  terms  of  the  treatment. 

Case  26. — W.  H.  Appeared  at  age  of  30 — operated  upon  bv  Mr.  Kelly  five  vears  later. 
Middle  of  1920,  alive  and  well. 

Case  27. — J.  .1.  [102].  Tumoiu*  ap])eared  at  age  of  31.  In  .Tanuary,  1905,  tumour  was 
enucleated  by  ^Ir.  Paul.     Fifteen  years  later,  Dec.  10,  1920,  was  alive  and  well. 

Case  28. — Miss  McC.  Age  30  at  time  of  operation  in  1915.  Died  1  year  later,  cause 
unknown. 

Case  29.— Miss  .M.  B.,  age  43  at  time  of  operation,  .Ian.  1,  1917.     .Alive  and  well,  .\ov.  8.  1920. 

Case  30. — Miss  M.  P.  T.  At  age  of  20  noticed  swelling  on  right  side  of  face.  Knucleatcd 
Dec.  3,  1917 — eight  years  later.     Alive  and  well,  May,  1920. 

Case  31. — Miss  M.  B.,  age  13.  Operated  upon  for  'cystic  lymphangioma'  in  1892.  Recurred, 
and  was  removed  in  1895,  and  again  in  1897.     .Since  then  alive  and  well,  1920.     Mr.  Rushton  Parker. 

Case  32. — Miss  P.  W.  [1710].  .Age  40  at  time  of  operation  by  :Mr.  Thomas.  .A  chronic 
intlanmiatory  thickening  of  j)arotid  gland.     Excised  and  cured. 

Case  33  (too  late  for  inclusion). — Mr.  E.  E.  Age  at  onset  71.  Operation  three  years  later. 
Died  one  year  afterwards  from  'cystitis'.     No  recurrence. 

Case  34  (too  late  for  inclusion). — ^Mr.  G.  E.  Age  at  time  of  operation  25  :  tmnour  removed 
by  Mr.  Rushton  Parker.  1892.     .Alive  and  well,  March,  1921. 

CARCINOMA. 

Of  the  total  124  cases,  27  (21-8  per  cent)  were  carcinomatous  on  section.  Of  these. 
5  cases  were  traced  and  2  others  are  known  to  have  ino])erable  recurrences.  The  histo- 
K)gical  appearances,  supported  in  4  cases  by  the  cUnical  history,  suggest  that  carcinoma 
was  engrafted  on  a  simple  tumour  in  7  out  of  20  cases  (35  per  cent). 

Age. — ^Excluding  cases  arising  as  simple  adenomata,  the  average  age  is  4(>-4,  si.\leen 
years  later  than  the  adenoma.  The  malignant  change  in  adenomata  appears  to  occur 
about  the  38th  year.  The  average  operation  age  is  48-1  years.  The  delay  of  1 .1  years 
(5  cases)  is  less  than  in  simple  tumours,  hut  still  significant. 

Sex. — ^Again  the  preponderance  of  females  to  males  is  noticeable — 12  to  8. 

Trauma  occurred  in  2  out  of  12  histories.     One  jjatient  played  a  wind  instrument. 

P.VTHOLOGY. — Two  typcs  cau  be  recognized  :  (1)  Spheroidal-celled  cancer:  (2)  Adeno- 
carcinoma, in  which  the  cells  are  more  cubical.  Of  the  primary  cases,  examination  of 
the  sections  shows  9  spheroidal-celled  cancer  (Fig.  74)  and  adenocarcinoma  (cubical-celled) 
(Fig.  75).  Those  deemed  to  arise  in  simple  adenomata  show  4  spheroidal-celled  cancer 
and  3  adenocarcinoma  (cubical-celled). 
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Fig.  74. — Mrs.  J.  H.  Patient  of  Mr.  Thomas.  Onset  at  age  49,  with  pain.  Twelve  months 
later  the  size  of  a  Tangerine  orange.  Growth  encapsuled — removed  August,  1917.  Recurred  in 
glands.  Removed,  March,  1918.  Again  recurred  in  August,  1918,  and  glands  showed  spheroidal- 
celled  cancer.     I^ater  history  unknown  ;    but  no  reply  to  so  recent  a  case  is  significant. 


riG.  74. — Spheroidal-celled  carcinoma. 


Fig.  75. — Cubical-celled  aileuocarciiioma. 


Fig.  75. — Miss  L.  B.  Age  32  at  onset  in  1911.  Tumour  on  left  side  of  face  adherent  to  external 
jugular  vein  ;  within  one  year  had  caused  facial  ])aralysis.  Removed  by  Mr.  Thomas  in  .January, 
1912.  A  cubical-celled  carcinoma  with  marked  inflammatory  reaction.  Dr.  IVthick  writes  that 
growth  recurred  locally  and  orbit  became  involved.  I'atient  died  in  August,  1917.  Radium  failed 
to  relieve. 

The  liistological  features  are  the  well-defined  basal  layer,  tlie  liealthy  and  liighly- 
organized  stroma,  the  small  amount  of  degeneration  (Fig.  76  :  Miss  V.,  age  20  ;  Mr,  Paul's 
ease  ;  history  unknown),  and  the  more  marked  inflammatory  reaction  of  the  tissues,  with 
direct  infiltration  of  parotid  tissue. 

Symptoms  and  Signs. — 

1.  Rapid  growth. 

2.  Pain  at  onset  or  within  a  few  months,  in  eye 
or  ear  in  7  out  of  11  cases. 

3.  Facial  paralysis.  Four  out  of  11  cases  prior 
to  operation,  3  cases  after  operation,  one  of  the 
latter  known  to  have  been  permanent. 

4.  Early  fixation  of  tumour ;  interference  with 
jaw  movements  ;  occlusion  of  external  auditory 
meatus  ;  invasion  of  the  orbit,  with  subsequent 
blindness  ;  occlusion  of  pharynx,  depression  of 
palate  ;  ulceration  of  skin  and  secondary  haemor- 
rhage in  all  cases  recorded  in  this  small  group. 
Involvement  of  lymphatic  glands  is  late  in  occur- 
rence, and  often  the  site  of  post-operative  recurrence. 


Fig.  76. — Spheroidal- celled   carcinoma   with 
small  areas  of  mucous  defeneration. 


Results  of  Treatment. — 

Mv.  McB. — Died  1  year  after  last  operation.  Primarily  simple  ;  duration  12  vears.  {See 
Fig.  78). 

Mr.  C. — Died  4  years  after  last  operation.     Primarily  simple  ;    duration  17  years. 

Mr.  K. — Probably  died.  Inoperable  four  years  after  last  operation.  Primarily  simple  ; 
duration  45  years. 

Miss  F  L. — Primarily  simple  ;  3  years'  duration.  Now  15  months  since  complete  excision 
by  Mr.  Litler  .Tones.  Alive  and  well  ;  no  local  recurrence  ;  but  similar  tumour  on  opposite  side 
has  progressed — this  was  present  at  time  of  operation. 
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Mrs.  E.  F. — Died  5  years  after  operation.      Primarily  simple  ;    diiratioii  10  years. 

Mr.  C.  S. — Inoperable,  2  years  after  operation.       Heeurrenee.     Previous  operation  «  years  a<;o. 

Miss  L.  B. — Died  '.i  years  after  an  operation  ;    total  duration  4 J  years. 

Mr.  J.  C. — Died  2  years  alter  an  operation  ;  duration  4  years. 

The  avcrafje  duration  of  primary  cases  seems  to  be  about  4  years. 

Cask    Rixouds. 

Airs.  E.  F. — Age  .'Bo  at  onset  of  growth  ;  eonstant  pain  in  right  ear.  Five  years  later  Mr.  Litler 
Jones  had  the  unenviable  task  of  an  ineomplete  removal  in  November,  1912— already  the  glands 
were  involved.     The  patient  diet!,  writes  Dr.  Williams,  in  1917.     {Fig.  77.) 

Mr.  P.  MeH. — A  ease  of  earcinomatous  change  in  a  simple  tumour.  Onset  at  age  of  ."it. 
Twelve  years  later,  1910,  recent  pain  brought  patient  to  the  surgeon.  The  tumour  was  then  (i  in. 
in  diameter,  and  facial  jiaralysis  was  j)resent.  The  common  carotid  and  external  and  internal 
jugular  veins  had  to  be  tied  and  the  sternomastoid  divided.     (Fig.  78). 


Fig.  77. — ^Adenocarcinoma  in  a  primarily 
tumour  invaiiintr  parotid  tissue. 


simple 


Fig.  78. — Similar  case  to  Fir/.  Ti 


Mr.  W.  C. — Onset  prior  to  1891,  when  j)atient  was  operated  upon  at  age  of  37.  A  recur- 
Tence  took  place,  and  12  years  later  a  second  oi)eration,  followed  a  year  later  by  a  third.  I  lis  son 
writes  that  patient  passed  away  in  great  pain,  and  the  throat  had  become  closed  entirely,  in  HM)7. 

Mr.  W.  K. — Onset  at  the  age  of  16.  Tiunour  weighing  .'}  lb.  10  oz — the  largest  of  the  series — 
removed  by  Mr.  Parker  37  years  later,  in  1900.  In  1905  recurrence  and  remov^al,  again  in  1906, 
declared  ino{)erable  in  1908.  No  reply  to  inquiries,  1920.  Section  shows  a  simple  adenoma 
becoming  malignant  in  1900. 

Miss  F.  L.  [9935]. — Age  49  at  onset  of  growth  :  inflamed  for  4  months  (painful).  Bilateral. 
Total  excision  of  the  tumour  on  the  left  side  3  years  later,  in  1919  ;  that  on  the  right  has 
continued  to  grow.  Left  facial  paralysis  is  present  (post-operative)  Jan.  16,  1921.  Section  shows 
large  eystadenomata  ;  cartilage  and  areas  of  subcapsular  rountl-celled  inflammation  ;  but  an 
associated  gland  showed  columnar-celled  carcinoma.  Total  excision  by  Mr.  Litler  Jones  ;  so  far 
successful,   15  months  after  operation. 

!^Ir.  C.  S.— Age  40  at  first  operation,  1912.  Recurred  and  removed  4  years  later.  Recurred 
and  inoperable,  August,  1918.     No  reply  from  M.O. 

Mr.  J.  C. — Age  61  at  onset  of  swelling  in  right  jjarotid  region  :  rapid  growth,  with  local  pain. 
Two  years  later  an  unsatisfactory  removal  by  Mr.  Kelly  in  .January,  1914,  Died  February,  19H>, 
from  the  disease.     Columnar  eelletl  cancer. 


SARCOMATA. 

Six  eases  in  124:  3  females,  2  males,  1  doubtful.  Of  these,  one  case  onl\  \\aN  ti;md. 
Ages  of  patients  :    20,  44,  70,  55. 

Patuoi.ogy. — The  usual  round-  or  spindle-celled  varieties. 

Clinical  Fkatures. — Sudden  pain,  facial  paralysis,  discharge  from  the  ear,  difficulty 
in  opening  the  mouth,  pharyngeal  obstruction,  are  recorded. 

Radium  was  used  in  one  case  ;  end-result  unknown  ;  patient  could  not  be  traced. 
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A  sarcoma,  s]>indle-oelled,  with  alveolar  formation,  occurred  in  a  jiatient,  J.  D.,  a  woman> 
age  55.  After  three  years  it  was  the  size  of  a  wahiut,  had  ])ro(hiced  facial  jjaralysis,  and 
involved  glands.     Total  excision  with  an   area  of  skin  by  ^Ir.  Thomas  in  January,  1917,  failed  ; 


Ik;.  7'.'. — Alveolar  sarcoma  ;    facial  i>:;ra!ysi.;  and  involved  {.'lands. 


riG.  80. 


ime  case  a-<  Fi<j.  79. 


Fl(!.  81. — Bound-celled  sarcoma  of  parotid'j,'land. 


the  tumour   recurred   18  months  later.     Dr.  Porterlield  kindlv  reported  that  the  patient  died  in 
1919.     iFii;,s.  79,  80.) 

A  round-celled  sarcoma  occurred  in  a  girl,  age  20,  and  was  removed  bv  ^Ir.  Jeans  in  August 
last.     {Fig.  81.) 

SUBMAXILLARY    TUMOURS. 

The  13  cases  collected  did  not  offer  much  for  investigation  :  in  only  one  case  was 
the  after-history  obtained.  On  analysis,  8  cases  were  adenomata,  4  carcinomata  (3 
spheroidal-celled,  1  cubical-celled),  1  sarcoma.  Sex  distribution  was  equal  in  the  simple 
cases.     The  average  operation  age  was  35-6  years.     One  tumour  had  existed  15  years. 

Figs.  82,  8.3. — Mr.  R.  H. — Died  at  the  age  of  50,  5  months  after  an  opeiation  for  carcinoma 
of  the  submaxillary  gland  ;  the  lymy)hatic  glands  were  involved  at  time  of  oj)eration.  At  death 
secondary  deposits  were  present  in  the  lungs.     Patient  of  Dr.  J.  C.  Matthews. 
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Fig.  82. — llixeil  tumour  of  stibmaxillnrj-  gland.  15  years"  iluratioii.     Skin  scarred  by  an  application  "of 

sonji  anil   lime. 


9^:H 


FlO.  83.— Si)hcroidal-ceIled   ci.rcinoma  of  submaxillary  j-'land.     Same  case  as  Fi'j.  Si' 


SUMMARY     AND     CONCLUSIONS. 

1.  Of  eases  operated  iijjon  for  salivary-gland  tumours,  137  have  been  investigated, 
and  the  after-histories  of  40  obtained,  the  majority  of  which  are  at  least  ;>  years  after  the 
operation. 

2.  Of  these,  124  eases  occurred  in  the  parotid  and  13  in  the  submaxillary  gland  ;  of 
the  former,  the  proportion  of  females  to  males  was  59:19  in  simple  eases,  12:8  in  eareiiionia. 
3:2  in  sarcoma,  and  about  equal  in  those  of  submaxillary  origin. 

3.  Of  the  124  parotid  tumours,  91  (73'4  jjcr  cent)  were  adenomata  (this  tjunuur  is 
also  called  embryoma,  endothelioma,  and  mixed  tmnour),  27  (21-8  per  cent)  were  cancer, 
and  (5  (4-8  per  cent)  were  sarcoma.  Of  the  cancer  cases,  7  out  of  20  (35  per  cent)  aio-t 
from  degeneration  of  an  adenoma. 

4.  Two  varieties  of  adenomata  were  recognized,  the  difluse  and  the  acinar  ;  and  two 
varieties  of  carcinoma,  the  spheroidal-celled  and   the  cubical-celled  (adenocarcinoma). 
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5.  Of  the  adenomata  operated  upon  over  5  years  ago,  15-5  per  cent  have  recurred. 
Recurrence  was  immediate  in  the  majority  of  cases,  or  under  12  months.  It  is  due 
to  the  liberation  of  healthy  cells  so  frequently  seen  splitting  the  capsule  in  the  sections 
examined.  Capsule-splitting  with  the  resultant  inflammatory  reaction  explains  the 
sudden  increase  in  size  and  pain  so  often  described  in  the  history  of  the  patient. 

7.  Excision  rather  than  enucleation  would  diminish  the  risk  of  recurrence  due  to 
leaving  remnants  of  capsule  ;  and  preliminary  ligation  of  the  external  carotid  artery  is 
advisable  in  any  large  adenoma  or  malignant  growth. 

8.  Facial  paralysis  was  not  met  with  prior  to  operation  in  the  simple  cases.  Post- 
operative facial  paralysis  is  more  frequently  due  to  tension  relaxation  of  the  nerve  by 
removal  of  the  tumour  than  to  nerve  section,  and  is  therefore  usually  temporary. 

9.  The  contention  that  operation  hastens  inoperable  recurrence,  shortens  life,  or 
causes  disfigurement  has  no  supjjort  in  this  research  ;  and  the  fact  that  35  per  cent 
of  cases  of  carcinoma  arise  in  simple  tinnours  of  long  standing  should  serve  as  a 
warning  to  those  willing  to  allow  a  pre-operative  delay  of  7  years  in  primary  cases 
and  5-5  years  in  recurrent  cases. 

I  wish  to  thank  Professor  Ernest  Glynn  for  suggesting  this  subject  for  investigation, 
and  for  helpful  criticisms  ;  Mr.  Rushton  Parker,  Mr.  F.  T.  Paul,  and  Mr.  Thelwall 
Thomas  for  material  which  they  willingly  placed  at  my  disposal  ;  and  those  general 
practitioners  who  have  responded  to  the  call  for  information  without  which  this  paper 
could  not  have  been  written. 
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VISITS    TO    SURGICAL    CLINICS    AT    HOME 

AND    ABROAD. 


PLASTIC    SURGERY    AT    THE    QUEEN'S    HOSPITAL,    SIDCUP. 

TiiREK  branches  of  surgery  underwent  material  change  (hiring  the  war  :  tlie  treatment 
of  fractures,  the  treatment  of  wounds  of  the  chest,  and  the  treatment  of  severe  injuries 
of  the  face.  Fractures  of  the  fenuir  and  wounds  of  the  chest  had  been  of  frequent  occur- 
rence in  civil  life,  but  no  surgeon  had  had  a  large  experience  of  serious  facial  injuries 
involving  multiple  compound  fractures  of  one  or  both  jaws,  with  hideous  destruction  of 
the  soft  tissues.  Every  surgeon  had  performed  a  few  rhinoplasties  and  had  endeaxoured 
to  relieve  the  extensive  scarring  which  had 
followed  burns  of  the  face  and  neck  ;  but  for 
the  most  part  they  had  left  untouched  the 
deformity  caused  by  syphilis  or  lupus,  and  had 
rarely  practised  the  removal  of  hairy  moles  or 
other  congenital  malformations  which  are  so 
often  a  cause  of  misery  to  the  self-conscious 
and   unhappy  sufferers. 

Plastic  surgery,  therefore,  was  in  its  infancy 
at  the  beginning  of  the  war,  and  even  the 
general  principles  of  treatment  had  not  been 
formulated.  All,  however,  was  soon  changed 
when  severe  injuries  of  the  face  began  to  pour 
into  the  general  hospitals  at  home,  and  it 
became  clear  that  the  surgeon  and  the  dentist 
must  work  in  the  closest  harmony  if  any 
advance   was   to   be   made   in   their  treatment. 

The  experience  of  ten  thousand  cases  in 
one  hospital  alone  has  now  taught  what  can 
and  what  cannot  be  done  by  the  surgeon  work- 
ing hand  in  hand  with  the  dentist,  and  has 
evolved  a  special  type  of  surgeon,  of  dentist,  and 
of    anaesthetist — the    surgeon    infinitely    patient 

and  gifted  with  imagination  so  that  from  the  very  beginning  he  can  foresee  the  end  : 
the  dentist  fertile  in  suggestion  and  a  good  mechanician;  the  antesthetist  such  an  one 
as  can  keep  a  patient  motionless  for  hours  at  a  time,  even  when  nuieh  of  the  face  has 
been  destroyed  and  the  cavity  of  the  mouth  is  fully  exposed.  Major  II.  D.  Gillies,  t'.H.E., 
proved  himself  such  a  surgeon  ;  C"a{)tain  W.  Kelsey  Fry,  M.C,  undertook  the  dental 
problems  ;   Captain  R.  Wade  and  many  others  acted  as  anaesthetists. 

The  work  began  in  January,  1916,  at  the  Cambridge  Hospital,  Aldershot,  when 
Major  Gillies  as  surgeon  and  Captain  L.  A.  B.  King  as  chief  dental  surgeon  determined 
to  advance  the  treatment  of  giuishot  wounds  of  the  face  and  jaw.  The  accomn\odation 
was  soon  found  to  be  inadequate  at  the  Cambridge  Hospital,  as  the  number  of  patients 
increased,  and  the  results  proved  to  be  more  and  more  satisfactory.  A  well-woo<led  park 
{Fig.  85)  was  secured  between  Sidcup  and  Chislehurst,  in  Kent,  about  twelve  miles  from 
London.     Special  huts  {Fig.  86)  were  built  in  it,  with  twenty  to  fifty  beds  in  each.     The 
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hospital  was  placed  on  an  imperial  basis  under  the  command  of  Lieut. -Colonel  J.  C'olvin, 
and  was  one  of  the  hospitals  in  which  the  overseas  men  were  treated  by  their  own  medical 
officers.  The  hospital  was  quickly  filled  with  a  succession  of  badly-wounded  men  who 
could  be  kept  in  it  for  an  indefinite  period.  Major  Gillies  continued  to  act  as  surgeon, 
with  the  able  co-operation  of  Major  Seccombe  Hett,  who  interested  himself  more  especially 
in  the  treatment  of  injuries  of  the  nose,  whilst  Ca})tain  Kelsey  Fry  and  others  devoted 
themselves  to  wounds  of  the  jaw. 

The  continuity  of  the  records  of  the  j)atients  has  been  a  remarkable  feature  in  the 
work  of  the  hospital.  The  very  complete  system  of  notes  is  supplemented  by  drawings, 
casts,  and  photograjihs  of  the  patients  in  successive  stages  of  the  repair  of  their  injuries. 
Tlie  drawings  were  made  by  Professor  H.  Tonks,  Slade  Professor  of  Fine  Art  at  the 
London  University,  who  devoted  many  months  of  his  time  at  Aldershot  to  j)roducing  a 
series  of  pastel  drawings,  and  his  work  was  afterwards  carried  on  by  Mr.  Sidney  Hornswick. 
The  plaster  casts  were  made  by  the  sculptor,  Lieut.  J.  Edwards,  in  further  illustration  of 
the  injuries  recorded  by  the  drawings.     These  casts  serve  a  double  purpose,  for  they  not 
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only  show  the  injuries  in  various  stages  of  repair,  but  they  can  be  used  to  reconstruct  the 
features  before  the  actual  surgical  operation  is  undertaken.  Captain  IL  Mulrea  Johnston 
standardized  the  position  for  the  radiographic  records,  his  work  as  radiogra})her  being 
afterwards  carried  on  by  Captain  R.  A.  C.  Rigby  :  whilst  Mr.  Sidney  Walbridge  produced 
an  excellent  series  of  photographs.  These  records  are  so  valuable  and  unique' that  the 
greatest  care  should  be  taken  to  preserve  them  when  the  hospital  is  closed.  It  is  desirable 
that  they  should  be  put  into  the  hands  of  some  public  body — preferably  one  which  has  a 
library  as  well  as  a  museum.  They  illustrate  the  development  and  progress  of  the  treat- 
ment of  facial  injuries  from  its  infancy  to  the  present  time,  and  it  will  be  a  j^ermanent 
loss  to  surgery  if  they  are  dispersed  or  are  negligently  treated. 

Three  operations  were  being  carried  out  in  two  operating  theatres  at  the  time  of  my 
visit.  Mr.  T.  P.  Kilner  was  engaged  in  grafting  4J  in.  of  the  crest  of  the  iliuin  into  a 
mandible  defective  to  this  extent  ;  Mr.  Gillies  was  repairing  a  mandible  where  there  had 
been  a  great  loss  of  the  soft  tissues  as  well  as  of  the  bone,  and  Captain  Shaw  was  making 
a  new  nose.  Each  patient  had  already  been  operated  upon  at  several  different  hospitals, 
and  each  had  been  sent  to  Sidcup  for  final  treatment. 
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The  anjesthetic  was  given  to  the  patient  operated  upon  hy  Mr.  (iillics  aiul  also  to 
-Mr.  Kilncr's  patient  by  Shipway's  intratracheal  apparatus,  the  anu'sthesia  bein<i  con- 
ducted so  smoothly  by  Dr.  Mc(iill  and  Dr.  Howholhaiu  that  the  patients  remained 
motionless  from  10  a.m.  until  1  p.m.,  and  yet  when  I  saw  them  in  the  ward  at  1.15  both 
men  were  well  on  their  way  to  recovery,  and  the  sister  stated  that  post-ana-sthetic 
vomitinu:  in  such  cases  of  prolonfjed  narcosis  was  rarely  severe. 

The  buccal  cavity  was  completely  exposed  in  the  patient  upon  whom  Mr.  Gillies 
operated,  as  the  centre  of  the  mandible  had  been  blown  away  and  there  was  a  cor- 
resjjonding  destruction  of  the  soft  tissues  of  the  lower  lip,  so  that  the  under  surface  of  the 
tongue  was  completely  exposed.  The  anaesthetic  was  given  intratracheally  through  a 
catheter  passed  along  the  nostril,  whilst  a  piece  of  rubber  tubing  was  |)assed  into  the 
o[)posite  nostril  to  provide  a  return  airway.  Ether  was  em])loyed  under  positive  pressure, 
and  was  carried  by  a  stream  of  air  ])ropelled  from  a  small  electrically-driven  motor. 

The  j)rinciples  which  govern  the  practice  of  plastic  surgery  at  Sidcup  are  :  First,  com- 
})lete  asepsis.     Secondly,  the  free  exposure  of  parts — and  this  often  necessitates  a  return 
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to  the  original  deformity,  because  all  the  patients  now  admitted  to  the  hospital  have  been 
previously  operated  upon  elsewhere.  Thirdly,  repeated  operations,  each  operation  being 
designed  to  attain  some  definite  step  towards  the  final  result.  No  attempt,  therefore,  is 
made  to  do  too  much  at  a  single  sitting.  Fourthly,  the  formation  of  long  and  sup])le  flaps 
free  from  scar  tissue  and  with  a  thoroughly  good  blood-supply.  Lastly,  the  accurate 
apj)osition  of  skin  to  mucous  membrane,  or,  when  this  is  impossible,  the  provision  of  a 
lining  membrane  for  all  mucous  cavities,  such  lining  membrane  being  usually  taken  from 
the  skin  either  in  the  form  of  flaps  or  grafts. 

In  the  case  operated  upon  by  Mr.  Gillies  a  flaj)  had  been  cut  from  the  left  side  t)f  the 
chest  ten  days  previously.  The  flap  measured  six  inches  in  length  and  two  inches  and  a 
half  in  breadth,  and  had  extended  through  the  entire  thickness  of  the  skin  and  superficial 
fascia.  The  free  edges  of  the  flaj)  had  been  brought  into  apposition,  and  sutured  along 
their  whole  length,  to  form  a  tube  which  still  remained  attached  to  the  genenil  surface 
of  the  body  at  each  end.  At  a  second  operation  the  tip  of  the  flap  had  been  detached 
from  the  chest  and  re-attached  to  the  soft  tissues  on  one  side  of  the  gap  in  the  mandible. 
It  was  intended  that  this  flap  should  form  both  the  lining  membrane  of  a  new  lower  lip 
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and  the  covering  epithelium  of  a  new  alveolar  ridge,  so  that  eventually  a  full-sized  bone- 
graft  might  safely  be  inserted  to  reconstruct  the  lost  portion  of  the  mandible.  During 
the  short  period  which  had  elapsed  since  the  dissection  of  the  flap,  the  edges  had  united 
by  first  intention,  and  the  flap  presented  itself  as  a  roll  of  tissue  of  the  size  and  consistency 
of  a  flaccid  penis,  attached  at  one  end  to  the  margin  of  the  buccal  wound,  and  at  the  other 
to  the  skin  of  the  neck,  from  which  it  had  not  yet  been  separated.  It  was  lying  free  in  the 
interval  between  these  two  points,  and  the  skin  beneath  it  had  healed.  The  flap  was  of 
the  same  temperature  as  the  surrounding  parts,  and  was  evidently  well  supplied  with 
blood. 

The  object  of  the  morning's  operation  was  to  secure  a  further  attachment  of  the  graft 
along  the  floor  of  the  mouth  to  form  a  new  lining  membrane  for  the  lower  lip  and  alveolus 
which  would  be  made  by  a  subsequent  operation.  For  this  purpose  the  tubular  graft  was 
laid  open  by  an  incision  carried  along  the  whole  extent  of  its  free  jjortion,  and  its  edges 
were  sutured  to  the  refreshed  surface  of  the  tissues  on  the  xmder  surface  of  the  tongue, 
care  being  taken  to  secure  complete  ha^inostasis.  The  skin  of  the  neck,  including  the 
platysma,  was  released  by  incisions  carried  beneath  the  upper  end  of  the  ])edicle  to  allow 
the  flap  to  slide  forwards  and  thus  relieve  any  imdue  tension  upon  it.  These  jiroceedings 
were  sufficient  for  the  time,  and  nothing  more  was  attempted. 

Mr.  Kilner  was  engaged  in  bridging  a  4j-in.  gap  in  the  mandible  of  another  patient, 
whose  lower  lip  was  intact.  The  bed  having  been  prepared  for  the  graft,  and  the  ends 
of  the  fractured  bone  having  been  refreshed  and  pierced  for  the  passage  of  a  silver  wire, 
the  graft  was  taken  from  the  crest  of  the  ilium.  It  was  cut  with  a  mallet  and  chisel,  and 
included  the  periosteum,  the  outer  compact  tissue,  and  a  layer  of  cancellous  tissue  ;  but 
the  inner  table  of  the  bone  was  not  taken.  The  graft,  which  had  been  carefully  measured 
to  fit  the  gap  in  the  mandible,  was  bevelled  at  each  end,  and  was  j)artially  di\'ided  trans- 
versely at  several  points  to  enable  it  to  retain  a  curved  shape.  It  was  then  laid  aside  in 
a  warm  and  dry  sterilized  towel  until  it  was  required.  When  all  was  ready  for  its  recep- 
tion it  was  transferred  to  the  gap  ;  its  ends  were  perforated  with  two  holes  corresponding 
to  those  which  had  been  made  in  the  ends  of  the  fractured  mandible,  and  it  was  wired  in 
place  with  two  silver  wires,  the  })eriosteal  surface  being  placed  externally.  The  soft 
tissues  were  then  brought  together  lightly  over  the  graft. 

Mr.  Chubb  and  Mr.  Russell,  the  other  two  surgeons  attached  to  the  hospital,  were  not 
seen  at  work,  but  it  was  understood  that  the  principles  which  guided  them  were  essentially 
the  same  as  those  described  above. 

Where  all  have  done  well  it  is  difficult  to  single  out  one  for  special  praise,  but 
Mr.  H.  D.  Gillies  has  had  the  longest  and  most  continuous  experience,  whilst  his  large  and 
well-illustrated  work  on  Facial  Deformities  shows  how  seriously  he  has  undertaken  the 
subject  and  how  much  he  has  done  to  advance  it.  A  New  Zealander  by  birth  and  educa- 
tion, he  has  proved  himself  as  good  an  athlete  as  he  is  a  surgeon.  Born  at  Dunedin  in 
1882,  the  son  of  Robert  Gillies,  a  member  of  the  House  of  Representatives,  he  was  captain 
of  the  Cricket  XI.  at  Wanganui  College,  where  he  received  his  early  education.  Coming 
to  England,  he  rowed  in  the  Cambridge  University  boat  in  1904,  and  played  golf  for 
Cambridge  in  1903,  1904,  and  1905.  He  played  golf  for  England  v.  Scotland  in  1908,  and 
won  the  St.  George's  Grand  Challenge  Cup  in  1903.  He  received  his  medical  education  at 
St.  Bartholomew's  Hospital,  where  he  played  as  first  violin  in  the  Hospital  Musical  Society  ; 
he  also  sketches  in  water-colours.  It  can  be  no  matter  of  surprise,  therefore,  that  one 
who  has  so  complete  a  power  of  muscular  co-ordination  should  prove  himself  an  adept 
in  the  minute  work  of  plastic  surgery. 

The  photographs  illustrating  this  article  were  taken  by  Mr.  S.  Walbridge,  the  official 
photographer  to  the  Queen's  Hospital,  Sidcup. 
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THE    PROGNOSIS    OF    CARCINOMA    MAMM.«. 
A    REVIEW    OF    169    CASES. 

By    G.     PERCIVAL    MILLS.    Birmingham. 

Till",  cases  under  review  were  those  operated  on  in  the  General  Hospital,  Hirniin^ham, 
durinij;  the  years  1910-15,  to  which  have  been  added,  through  the  kindness  of  Sir  Ciilbert 
Barling,  a  number  of  cases  from  his  private  practice.  The  investigation  was  primarily 
intended  to  be  pathological,  and  for  this  reason  those  cases  alone  are  included  in  which 
I  have  personally  studied  microscopical  sections  of  the  tumour.  I  was  able  to  do  so  in 
j)ractically  all  the  h()S[)ital  cases,  and  in  the  great  majority  of  the  private  ones,  so  they 
may  be  considered  as  fairly  representing  the  j)eriod  in  question.  The  clinical  notes  in 
most  of  the  hosj)ital  cases  were  made  by  myself  sj)ecially  for  the  purpose,  and  in  the 
private  cases  were  made  by  Sir  Gilbert  IJarling.  I  was  fortunate  in  having  the  assistance 
of  Professor  Shaw  Dunn  in  making  the  pathological  notes  on  some  of  the  more  difficult 
cases,  and  to  him  I  owe  my  grateful  thanks. 

The  usual  difficulty  was  experienced  in  selecting  any  period  for  a  standard  of  cure, 
for  recurrences  may  of  course  take  place  after  almost  any  interval.  They  are  not  common 
after  six  years,  however,  and  as  all  deaths  during  the  six-year  period  from  whatever  cause 
are  included  as  due  to  carcinoma,  the  deaths  from  other  causes  during  this  period  will  about 
balance  the  few  probable  recurrences  later.  A  six-year  period  has  therefore  been  taken 
as  the  standard  of  cure,  and  it  has  the  advantage  of  being  about  the  period  since  the  last 
of  the  cases  under  review  was  operated  on. 

The  cases  were  all  pathologically  carcinoma,  and  in  all  but  eleven  of  them  a  clinical 
diagnosis  of  carcinoma  was  also  made  before  operation.  Of  the  total  169  cases,  1*29  were 
in  hospital  and  40  in  private. 

In  all,  only  118  cases  were  traced  uj)  to  six  years  after  operation.  A  system  of 
routine  inquiries  every  six  months  was  interrujited  by  the  war,  and  many  eases  were 
therefore  lost  sight  of  from  one  to  three  years  after  operation.  A  belated  incpiiry  after 
the  war  was  over  usually  resulted  in  the  post-office  formula,  "  gone,  no  address  '",  and 
these  cases  were  excluded  from  the  statistics.  When,  however,  an  envelope  was  returned 
marked  'deceased',  the  case  was  included  and  the  death  presumed  to  be  due  to  carcinoma. 

Of  the  118  cases  traced,  47,  or  39-8  per  cent,  were  living  and  well  at  the  end  of  six 
years  ;  of  87  hospital  eases,  32,  or  35'3  per  cent,  were  well  ;  of  31  private  cases,  15,  or  48*4 
j)er  cent,  were  well.  This  difference  is  not  due  entirely  to  the  private  cases  having  been 
operated  on  earlier,  as  is  shown  by  the  figures  for  cases  in  which  the  glands  were  already 
infected   (vide   infra). 

Involvement  of  Glands. — The  next  stej)  was  to  separate  the  cases  into  those  in  which 
the  glands  were  infected  microscopically  and  those  in  which  they  were  free,  and  a  word 
of  explanation  is  necessary  before  these  figures  are  ))resented.  Certain  \ery  striking 
changes  have  been  described  in  the  lymphatic  glands  which  drain  a  cancerous  area,  and 
are  considered  by  some  to  be  a  definite  i)re-cancerous  condition,  while  regarded  by  others 
as  a  mere  chronic  infiammation  or  hyi)erplasia.  While  I  personally  believe  that  this 
condition  is  due  to  a  cancerous  invasion  in  the  sense  that  it  is  a  reaction  of  endothelial 
cells  to  infection,  I  have  not  included  such  cases  among  those  in  which  the  glands  were 
infected,  l-nder  the  heading  "gland  infected'  are  included  only  those  cases  in  which  a 
definite  epithelial  growth  was  found  in  the  glands.  Doubtful  eases  have  been  classed 
as  negative. 
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Gland-infkcted  Casks. — 

Of  71  gland-infected   cases,  13,  or  18-3  per  cent,  were  well  in  six  years. 

,,  56  hospital  cases,  7,  or  12-3         ,,                  ,,                    ,, 

,,    1.5  private  cases,  G,  or  4()             .,                  ,,                    ,, 

This  very  striking  difference  between  hospital  and  j)rivate  cases  is  probably  due  in  part 
to  the  more  frequent  use  of  prophylactic  irradiation  in  the  latter.  Of  the  cases  which 
died  under  six  years,  the  average  duration  of  life  was  in  hospital  cases  twenty  months, 
in  ])rivate  twenty-five  months.  Here  the  difference  is  easily  ex])lained  by  the  better 
social  condition  of  the  patients  and  the  more  frequent  use  of  irradiation. 


FlO.  87. — Tumour  clafsifieJ  as  '  carcinoma  simplex  plus  duct  changes  '.     Note  overgrowth  of  duct  epithelium. 
Most  of  the  section  showed  a  tj^iical  scin'hus. 

Gland-negative  Cases. — 

Of  54  cases,  34,  or  62-9  per  cent,  were  well  in  six  years.     This  must  be  regarded 
as  a  very  satisfactory  figure.     For  hospital  cases  the  figure  was  65-8  per  cent,  and 
for  private  cases  56-2  per  cent. 
The  average  duration  of  life  in  cases  not  living  six  years  was  in  hospital  cases  twenty- 
eight  months,  and  in  private  cases  thirty-three  months.     The  relatively  small  mmiber  of 
private  cases  prevents  much   being  made   of  a    small   difference  in  percentage,   but   the 
increased  longevity  of  fatal  cases  in  private  is  again  notable. 

Pathological  Classification. — Primarily  it  was  intended  that  this  inquiry  should  be 
almost  entirely  pathological.  I  had  been  so  impressed  with  the  very  variable  behaviour 
as  regards  the  recurrence  of  tumours  clinically  similar  in  character  and  extent,  that  I 
hoped  a  careful  microscopical  study  would  reveal  differences  on  which  a  logical  prognosis 
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niiujht  be  based.  It  soon  beeame  evident,  bowever,  tbat  most  of  tbe  distinctions  I  liad 
lio|)ed  to  make,  sueb  as  "dejiree  of  fibrosis',  'size  and  arranj^enient  of  eells",  •leueoeytc 
iiililtration',  ete.,  eoneerned  ebaraeters  wbieb  varied  infinitely  in  different  j)arts  of  one 
and  tJie  same  tumour.  C'onseciuently  it  was  only  possifjle  to  (Ustini^uisli  liere  and  tiiere 
some  exceptional  ebaracter  in  certain  tumours,  and  to  work  out  tbe  jjroj^nosis  separately 
for  tbese  cases,  to  see  if  it  were  better  or  worse  than  the  average.  The  occurrence  of 
scpiamous  metaplasia,  for  example,  was  studied  in  this  way,  but  found  not  to  affect  tbe 
pro<>nosis. 


I'k;.  88.  -'Sqiiamoid'  tumour.     Kote  the  rriis:sive  alveoli  of  polymorphic  cells  fitting  closely  to  the  stroTi^i,  aiii! 
the  central  deiieneration  in  each  alveolus.     In  this  case  the  peripheral  cells  tenrt  to  be  columnar. 

Finally,  the  tumours  were  orouped  into  four  classes  as  follows  : — 

1.  Typical  carcinoma  simplex,  or  spheroidal-celled  carcinoma,  whatever  the  degree  of 
fibrosis,  and  whether  columnar  or  squamous  metaplasia  was  present  or  not.  Of  this  type 
there  were  88  cases. 

2.  Carcinoma  simplex  plus  duct  changes.  A  similar  tumour  to  Class  1  :  it  contained 
in  addition  numerous  dilated  ducts  showing  definite  and  frequent  epithelial  overgrowth. 
Of  this  there  were  14  cases  {Fig.  87). 

a.  Papillarfi  carcinoma  showing  definite  local  infiltration.     Of  this  there  were  \  cases. 

-l.  A  peculiar  tumour  which,  on  the  suggestion  of  Professor  Shaw  Dunn.  I  have  called 
a  's(juamoid'.  It  consists  of  very  large  alveoli  of  polygonal  cells  with  large  nuclei;  the 
cells  at  the  perijihery  of  the  alveoli  are  flattened  and  fit  closely  to  the  stroma,  giving  the 
tumour  the  a|ipearance  of  a  stjuamous  carcinoma.  There  are,  however,  no  prickles  and 
no  cell-nests.     A  characteristic  feature  of  the  tumour  is  tbe  n-<_riilarif  v  with  which  degener- 
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ation  occurs  in  the  centre  of  each  large  alveolus,  resulting  in  large  rings  of  tumour-cells. 
In  older  parts  of  the  tumour  these  rings  coalesce  and  give  rise  to  curious  serpigenous 
bands  of  tumour-cells.  Clinically  these  timiours  are  hard,  slow-growing,  and  usually 
firmly  attached  to  the  skin  {Figs.  88  and  89).     Of  this  tumour  there  were  10  cases. 

Of  the  88  cases  of  Class  1  (carcinoma  simplex),  29,  or  32'9  per  cent,  were  well 
in  six  years  ;    i.e.,  about  6  per  cent  less  than  the  average  for  all  cases. 

Of  the  14  cases  of   Class  2  (carcinoma  simplex  plus   duct   changes),  8,  or  oT-l 
per  cent,  were  well  in  six  years. 

Of  the  4  cases  in  Class  3  (papillary  carcinoma),  all  were  well  in  six  years. 

Of  the  10  cases  in  Class  4  (squamoid),  4,  or  40  per  cent,  were  well  in  six  years. 


fIG.  89.— Another  example  of  a  'squamoid'.     The  tumour  celis  have  shrunk  away  from  the  stroma, 
and  the  reripheral  cells  are  definitely  flattened. 


The  prognosis  is  therefore  worst  for  typical  carcinoma  (32-9  per  cent),  better  for  a 
squamoid  (40  per  cent),  better  still  for  a  carcinoma  with  duct  changes  (57-1  per  cent),  and 
very  good  for  papillary  carcinoma.  At  first  sight  it  would  appear  that  to  distinguish 
cases  with  this  epitheUal  overgrowth  of  ducts  as  a  separate  class  is  entirely  artificial,  and 
it  is  certainly  very  doubtful  if  they  are  pathologically  a  different  type  of  tumour.  In 
examining  large  numbers  of  sections,  however,  it  was  noticed  that  this  overgrowth  of  duct 
epithelium  was  present  in  a  certain  small  proportion,  and  the  figures  for  these  cases  were 
worked  out  separately,  with  the  results  stated  above.  It  should  be  made  clear,  perhaps, 
that  these  were  not  clinically  cases  of  '  duct  carcinoma '  ;  they  were  clinically  carcinoma  of 
the  common  type,  and  it  was  only  on  microscopical  examination  that  the  duct  changes 
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were  noted.  An  explaimtioii  suggested  by  the  recent  work  of  Sir  I.eiithal  Cheatle  is  tliat 
the  majority  of  breast  eareiiioinata  start  as  an  overgrowtli  of  duet  epithelium,  and  that 
as  the  tumour  grows  by  inliltraling  the  periductal  tissues,  the  original  duets  are  crushed 
out  of  ail  recognition.  I'onseiiuently,  in  only  a  comparatively  early  case  are  these  |)atho- 
logical  ducts  visible,  and  in  an  early  case  the  |)rognosis  is,  of  course,  better.  In  other  words, 
the  presence  of  these  ducts  in  a  section  does  not  indicate  any  special  type  of  tumour,  but 
merely  that  we  are  dealing  with  an  early  case.  Whatever  be  the  explanation,  the  figures 
appear  to  show  that  when  these  ducts  are  present  the  prognosis  is  about  24  per  cent  better 
than  in  their  absence. 

Xor  is  it  possible  to  regard  the  "squamoid'  as  a  definite  pathological  entity,  for 
though  its  typical  ajjpearance  is  utterly  different  from  that  of  an  ordinary  carcinoma, 
there  have  been  cases  (two)  in  which  a  section  from  one  part  of  a  tumour  has  been 
a  sijuamoid  and  from  another  a  carcinoma  simplex.  Aloreover,  there  are  intermediate 
cases,  and  in  some — where  the  primary  growth  has  been  diUicult  to  classify — the 
secondary  growths  have  been  squamoids.  In  a  typical  squamoid,  however,  there  is 
nowhere  the  appearance  of  carcinoma  simplex,  and  only  such  cases  arc  included  under 
this  lieading. 

Clinical  Enlargement  of  Glands. — The  imjjortancc  of  the  jnithological  involvement 
of  glands  raises  the  (piestion  of  the  i)rognostic  value  of  their  clinical  eidargement.  In 
the  first  place  it  is  necessary  to  determine  in  what  proportion  of  cases  with  clinical 
enlargement  of  glands  pathological  infection  has  already  taken  place.  Of  50  cases 
with  clinical  enlargement  of  axillary  glands,  80  were  infected  and  20  were  free.  This 
represents  an  error  of  4.0  per  cent,  which  renders  clinical  enlargement  of  axillary  glands 
a  sign  of  uncertain  prognostic  value.  Conversely,  of  23  cases  in  which  no  glands  could 
be  felt,  11  were  infected  and  12  free.  One  is  accustomed  to  attach  great  im|)ortance  to 
the  hardness  of  enlarged  axillary  glands  in  carcinoma,  but  in  this  series,  out  of  25  cases 
with  hard  axillary  glands,  there  were  9  not  infected.  Clearly,  therefore,  we  can  expect 
only  a  rougli  accuracy  in  estimating  the  ])rognf)sis  according  to  this  factor.  The  actual 
figures  are  : — 

Glands  clinically  absent,  19  cases  ;    9,  or  4(5-2  j)er  cent,  were  well  in  six  years. 

Glands  clinically  enlarged,  50  cases  :   16,  or  32  per  cent,  were  well  in  six  years.     Glands 

enlarged  and  hard,  25  cases  :    6,  or  24  per  cent,  were  well  in  six  years. 

Age  of  Patient  at  Operation. — This  factor  has  proved  of  less  importance  than  was 
expected,  prol)ably  because  any  death  within  six  years  of  operation  was  regarded  as  due 
to  carcinoma.  If  age  has  any  effect  in  improving  the  prognosis,  it  is  evidently  coimter- 
balanced  by  the  greater  natural  death-rate  for  the  later  periods  of  life. 

Of  cases  with  non-infected  glands  who  were  well  in  six  years,  the  a\erage  age  at 

operation  was  49^  years. 

Of  cases  with  non-infected  glands  who  died  imder  six  years,  the  average  age  at 

operation  was  48  J   years. 

Of  cases  with   infected  glands   who  were   well   in   six  years,  the  a\erage  age  at 

operation  was  50  years. 

Of  cases  with   infected   glands   who   died    under   six   years,   the   average   age   at 

operation  was  48^  years. 

The  differences,  of  course,  are  negligible,  and  it  would  appear  that  the  importance 
of  age  has  been  exaggerated. 

Duration  of  Growth  before  Operation. — Average  duration  of  growth  in  32  cases 
well  in  six  years  was  9  months.  Average  duration  of  growth  in  55  cases  dead  under 
six  years  was  9  months.  The  figures  give  no  help  to  prognosis.  Obviously  there  are 
two  factors  in  the  case,  which  neutralize  each  other.  The  slow-growing,  relatively  benign 
tumour  is  left  a  long  time  before  complaint  is  made,  whereas  the  rapidly-growing  very 
malignant  tumour  attracts  attention  early. 

Adhesion  to  Skin.  Of  70  cases  of  tumour  adherent  to  the  skin,  there  were  alive 
and  well  in  six  years  29,  or  38-1  per  cent. 
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Of  29  cases  of  tumour  not  adherent  to  the  skin,  there  were  ahve  and  well  in  six  years 
12,  or  41-3  per  cent. 

The  figure  for  adherent  cases  is  only  a  trifle  below  the  average  for  all  cases  (89-8  per 
cent),  while  that  for  non-adherent  cases  is  about  the  same  amount  above  it.  Adhesion 
to  skin  therefore  makes  little  difference  to  prognosis.  There  are  again  probably  two 
factors  at  work  here,  for  though  adhesion  to  skin  is,  per  se,  a  bad  sign,  its  early  occurrence 
may  indicate  that  the  growth  was  in  a  superficial  part  of  the  breast,  and  that  adhesion 
to  muscle,  a  much  more  serious  sign,  woidd  occur  late. 

Adhesion  to  Muscle. — Of  32  cases  of  tumour  adherent  clinically  to  the  pectoral 
muscle,  there  were  alive  and  well  in  six  years  7,  or  21-8  per  cent. 

Of  66  cases  of  tumour  not  clinically  adherent  to  the  pectoral  muscle,  there  were  alive 
and  well  in  six  years  3-t,  or  51-5  per  cent.  As  one  would  expect,  the  prognostic  impor- 
tance of  adhesion  to  the  muscles  is  clearly  brought  out. 

Obesity. — It  is  a  common  belief  that  the  prognosis  in  obese  patients  is  nuich  worse 
than  the  average,  and  that  it  is  best  in  rather  spare  people.  Unfortunately,  it  was 
only  rather  late  in  the  incjuiry  that  I  began  investigating  this  point,  and  consecpiently 
the  figures  are  rather  meagre.     They  are,  however,  very  suggestive. 

In  18  cases  I  have  described  the  patient  as  'obese'  or  'rather  obese",  in  9  as  •  normal", 
and  in  5  as  'spare'. 

Of  the  18  obese  patients,  2,  or  11-1  per  cent,  are  well  in  six  years. 
Of  the  9  normal  j)atients,  6,  or  66-6  per  cent,  are  well  in  six  years. 
Of  the  5  spare  patients,  1,  or  20  j)er  cent,  is  well  in  six. years. 
The  figures,  though  very  small,  show  clearly  that  obesity  is  a  bad  sign,  and  suggest 
that  spare  people  do  not  do  so  well  as  the  normally  fat. 

General  Clinical  Considerations. — It  remains  to  be  seen,  after  considering  these 
individual  factors,  how  far  general  clinical  considerations  can  guide  us  in  making  a 
prognosis.  For  this  piu'pose  the  cases  were  divided  into  two  classes,  according  to  the 
favourable  or  unfavourable  clinical  condition  before  operation.  Cases  with  a  small  growth, 
not  adherent  to  muscle,  and  with  slight  or  no  enlargement  of  axillary  glands,  were 
classed  as  favourable,  as  were  also  cases  which  were  clinically  duct  carcinoma.  A  few 
were  omitted  owing  to  imperfect  notes.  Of  30  favourable  cases,  19,  or  63-3  per  cent, 
were  alive  in  six  years.  Of  51  unfavourable  cases,  9,  or  17-6  per  cent,  were  alive  in  six 
years.  It  is  clear,  therefore,  that  clinical  considerations  are  a  valuable  guide  to  prognosis 
before  operation,  but  that  a  final  prognosis  can  only  be  made  after  microscopical 
examination  of  the  glands. 

Nature  of  Operation  Performed. — For  statistical  purjioses  the  various  operations 
must  be  classified  into  a  few  main  types,  and,  in  fact,  they  fall  naturally  into  three  classes : 

1.  Sampson  Ilandley's  operation. 

2.  Halstead's  operation,  under  which  heading  are  included  all  cases  in  which  the 
underlying  muscles  were  removed  but  in  which  no  effort  was  made  to  remove  a  very 
extensive  area  of  deej)  fascia. 

3.  An  admittedly  imperfeet  operation,  performed  in  certain  cases  on  account  of  the 
bad  condition  of  the  patient,  and  occasionally  for  other  reasons. 

The  gland-infected  and  gland-free  cases  are  considered  separately  on  accoimt  of  their 
very  different  results. 

Cases  with  Glands   not  Infected.^ 

1.  Sampson  Handley's  operation  : 

16  cases  ;    11,  or  68-7  per  cent,  were  well  in  six  years. 

2.  Halstead's  operation  : 

23  cases  ;    14,  or  60-8  per  cent,  were  well  in  six  \'ears. 

3.  Imperfect  operation  : 

14  cases  ;    9,  or  64-3  per  cent,  were  well  in  six  years. 
The  figures  for  the  first  two  classes  are  much  as  one  would  expect,  but  those  for  the 
third  are  really  startling,  and  certainly  demand  a  closer  analysis  of  the  cases.     On  looking 
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tliroiifjli  the  cards  of  these  cases,  one  is  at  onee  struek  by  the  faet  that  there  was  soine- 
thinji;  distinetly  unusual  in  the  clinical  si^ns  or  patholo<rical  liiulinjis  in  nearly  every  one. 
To  make  this  clear  it  is  necessary  to  consider  them  briefly  in  detail. 

("asks  or  RixovKRV  aitkh  Incomi'i.ktk  Opkuation. 

Case  1. — M.  A.  A.,  age  30.  One  year's  history  of  lump  in  right  l)reast.  In  upper  and  outer 
(piadrant  of  right  nianuiia  was  a  hard  liun|)  the  size  of  a  Brazil  nut,  feeling  like  a  mass  of  ehroni<* 
mastitis.  A  small,  hard  mass  low  down  in  axilla.  Breast  iuid  one  gland  only  removed.  The  hnnj) 
consisted  to  the  naked  eye  of  a  tyi>ieal  ])ateli  of  chronic  mastitis,  within  which  was  a  hrownish 
lump  of  a  uniform,  hard  consistence.  ^licroscopically  it  was  a  papillary  caninoma.  Taticnt  is 
well  ten  years  later. 

Case  2. — F.  1).,  age  42.  Eleven  months  history  of  a  sore  nipple  witli  discharge.  Induration 
round  nipple,  with  nodules  on  the  nijjple  itself.  No  glands.  Breast  and  axillary  glands  were 
removed.     Bathologieally  a  ])apillary  carcinoma.     Patient  well  six  and  a  half  years  later. 

Case  'i. — .1.  1).,  age  of).  Lump  in  the  left  breast  for  twenty  years  ;  for  six  months  it  had  l)een 
growing  rapidly.  A  very  obese  woman  with  large  breasts.  In  the  upper  and  outer  (piadrant  of 
left  mamma  was  a  stony-hard  knobby  hnnj)  the  size  of  a  fcctal  head.  .lust  becoming  fixed  to  skin, 
free  from  muscles.  "  Partially  fixed  in  breast,  but  more  movable  than  a  carcinoma."  Breast, 
pectoral  fascia,  and  axillary  glands  removed.  Microscopically,  the  major  part  of  the  growth  was 
a  cystic  fibro-adenoma,  but  in  one  part  the  matrix  appeared  to  l)e  sarcomatous.  Professor  Shaw 
Dunn  pointed  out  to  me,  however,  that  in  another  part  there  was  a  definite  carcinoma.  Patient 
wsis  well  in  eight  years. 

Case  4. — M.  M.,  age  74.  A  senile  carcinoma.  Breast,  pectoral  fascia,  and  axillary  glands 
removed.     Pathologically,  carcinoma  simplex.     Patient  died  of  senility  eight  years  later. 

Cases  ;■>,  (),  and  7. — These  were  clinically  and  microscopically  early  scirrhus.  Breast,  pec-toral 
fascia,  and  axillary  glands  were  removed.  They  are  well  twelve,  seven,  and  six  years  later 
respectively. 

Case  8. — C.  R.,  age  48.  Lump  in  left  breast  for  four  months.  The  rather  imperfect  notes  say 
there  was  "  a  nodular  carcinoma  the  size  of  an  orange  in  the  left  breast".  Breast,  pectoral  fascia, 
an<l  axillary  glands  were  removed.  Microsco])ically  a  squamoid.  Patient  was  well  seven  and 
a  half  years  later. 

Case  9. — E.  II.,  age  4.).  A  ])ainless  lumj)  in  right  breast  for  six  months.  Rather  ohese 
wonuni.  In  the  upper  and  outer  quadrant  of  right  mamma  was  a  rather  soft,  rounded  tumour  the 
size  of  a  golf  ball.  Very  hrudy  fixed  in  breast.  .lust  adherent  to  the  skin  and  to  the  outer  part  of 
pectoral  nniscle.  No  glands  in  axilla.  No  evidence  of  chronic  mastitis.  A  needle  withdrew 
clear  fluid.  l)ut  hunp  did  not  disapi)ear.  The  surgeon  in  charge  regarded  it  as  sim|)le,  and  removed 
it  .locally — I  frankly  admit,  to  my  own  intense  disgust.  Microscopically  the  tumour  was  a 
carcinoma  showing  squamous  metaplasia  and  very  marked  early  degeneration  of  the  tumour  cells. 
In  view  of  the  after-history  of  the  ease,  I  showed  this  section  to  Professor  Shaw  Dumi,  who 
described  it  as  "  a  very  malignant  carcinoma  ".     Patient  is  alive  and  well  nine  years  later. 

On  reviewing  tliese  cases  in  detail,  one  sees  that  the  good  results  obtained  are  mis- 
leading, because  evidently  the  incomplete  operations  were  frequently  done  on  accoimt  of 
the  very  early  or  doubtful  malignancy  of  the  case.  Two  were  duct  carcinomata  ;  one  a 
cystadenoma  just  become  malignant  ;  one  a  senile  carcinoma  ;  and  three  very  early 
carcinomata.  Only  in  the  last  two  is  the  residt  ver\'  surprising,  and  Case  9  must 
obviously  be  looked  on  as  altogether  abnormal.  iVdmitting,  therefore,  that  the  results 
do  not  justify  incomplete  ojjcrations  as  a  routine,  they  do  show  that  in  early  eases,  when 
for  any  reason  a  complete  o[)eration  is  imsafe,  an  incom{)lete  one  may  be  undertaken  with 
a  fair  prospect  of  cure. 

Cases  with  GL.vxns  Infectkd. — • 

1.  Sampson    Uandley^s  operation  : 

21  cases  ;    4,  or  19  ])er  cent,  were  well  in  six  years. 

2.  Ilalstead's   opera'.ion  : 

.33  cases  ;    6,  or  18-2  per  cent,  were  well  in  six  years. 

3.  Imperfect  operation  : 

5  cases  ;    1,  or  20  ])er  cent,  was  well  in  six  years. 

These  figures  do  not  show  a  great  su{)eriority  in  the  results  of  removing  a  wide  area 
or  deep  fascia.     Those  for  the  imperfect  operations  are  too  small  to  be  of  value.     Yet 
VOL.   IX  — NO.  33.  * 
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the  single  case  that  Uved  six  years  was  an  advanced  one  with  liard  glands  in  the  axilla 
and  cedema  of  the  arm.  The  patient  miglit  possibly  have  had  a  late  recurrence,  how- 
ever. She  died  of  acute  bronchitis  after  a  very  short  illness  six  years  after  operation, 
and  her  doctor  informs  me  that  there  was  then  no  sign  of  recurrence. 

SUMMARY     AND     CONCLUSIONS. 

1.  Taking  a  six-year  standard  of  cure,  the  results  of  a  representative  series  of  cases 
of  carcinoma  mammjc  operated  on  by  various  surgeons  are  as  follows  : — 

a.  All  cases,  39-8  per  cent  cured. 

b.  Gland-infected  cases,  18'3  per  cent  cured. 

c.  Gland-free  cases,  62-9  per  cent  cured. 

2.  The  prognosis  is  worst  for  carcinoma  simplex  (32-9  per  cent),  better  for  a 
's(]uamoid'  (40  per  cent),  better  still  for  a  carcinoma  simplex  with  overgrowth  of  duct 
epithelium  (57-1  per  cent),  and  very  good  for  pajjillary  carcinoma  (100  per  cent). 

3.  Clinical  enlargement  of  axillary  glands,  even  if  hard,  is  no  ]>roof  of  their  patho- 
logical involvement,  nor  is  absence  of  clinical  enlargement  ])roof  of  their  freedom  from 
involvement. 

4.  Age  at  operation,  duration  of  growth,  and  adhesion  to  the  skin,  have  little  effect 
'  on  the  prognosis. 

5.  Adhesion  to  muscle  is  a  bad  sign  in  the  prognosis,  the  diifercncc  in  the  percentage 
of  cures  between  adherent  and  free  cases  being  nearly  30. 

6.  The  prognosis  is  much  the  best  in  people  of  normal  fatness  ;  it  is  very  bad  in  the 
obese,  and  probably  bad  in  spare  patients. 

7.  Of  individual  operations,  one  on  the  lines  laid  down  by  Sampson  Handley  gives 
the  best  results,  especially  in  gland-free  cases,  but  is  very  closely  followed  by  Halstead's 
operation.  Early  gland-free  cases,  however,  do  extremely  well  after  removal  of  the 
breast,  pectoral  fascia,  and  axillary  glands. 

8.  Occasionally  even  an  advanced  carcinoma  will  do  unexpectedly  well  after  an 
admittedly  imperfect  operation. 

Finally,  I  wish  to  express  my  thanks  to  the  surgical  staff  of  the  General  Hospital, 
Birmingham,  for  permission  to  publish  these  cases,  and  to  Sir  Gilbert  Barling  for  kindly 
allowing  me  to  investigate  his  private  ones. 
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A    CASE    OF    UNILATERAL    POLYCYSTIC    DISEASE    OF    THE 
KIDNEY    IN    A    CHILD,    AGE    TWO    YEARS. 

By  ANDREW  FULLERTON,  Bkliast. 

S.  C.  MALE,  age  2  years,  was  brought  to  the  Belfast  Hospital  for  Siek  Children  on 
February  24,  1920.  Three  months  previously  he  had  passed,  during  one  day  only,  dark- 
brown  urine  free  from  clots.  Six  weeks  later  he  developed  whooping-cough,  and  about 
this  time  his  mother  noticed  a  lump  in  his  right  loin  which  was  small  at  first  but  became 
larger.  On  examination,  the  child  was  found  to  be  suffering  from  whooj)ing-cough.  He 
was  thin  and  ana'mic.  A  swelling  about  the  size  and  shape  of  a  small  melon  was  felt  in 
the  right  lumbar  region  in  front.  This  was  fairly  movable,  firm  and  elastic,  and  the 
abdominal  wall  could  be  pushed  in  between  it  and  the  liver.  The  swelling  was  dull  on 
percussion  except  internally,  where  bowel  could  be  seen  crossing  it  in  a  longitudinal 
direction.  There  was  a  slight  degree  of  hypospadias,  the  opening  of  the  urethra  being 
situated  on  the  under  surface  of  the  glans  at  the  level  of  the  corona.  A  right  bubonocele 
was  also  discovered.  The  patient  was  not  at  this  time  fit  for  operation,  and  was  sent 
home  until  he  had  recovered  from  whooping-cough. 

On  May  11,  nearly  three  months  later,  he  was  again  brought  for  examination.  He 
now  looked  much  better,  his  colour  had  improved,  and  his  cough  had  gone.  Under  an 
anjcsthetic  an  attempt  was  made  to  pass  a  child's  cystoscope,  but  the  latter  could  not  be 
introduced  along  the  narrow  urethra.  Accordingly  a  small  dilator  was  passed,  and  a 
median  incision  was  made  into  the  urethra  from  the  perineum,  through  which  a  cysto- 
scope was  easily  passed.  A  smooth,  mud-coloured,  oval  calculus  about  the  size  of  a  large 
cherry-stone  was  seen  lying  free  on  the  posterior  bladder- wall.  There  was  some  cystitis, 
but  the  vessels,  though  blurred,  were  visible.  The  ureteral  orifices  were  normal  and  their 
efflux  clear.  While  under  the  anaesthetic,  the  left  kidney  could  be  felt,  normal  in  position 
and  size.  After  removal  of  the  cystoscope,  the  stone  could  be  felt  bimanually.  It  would 
have  been  a  simple  matter  to  have  crushed  and  removed  the  stone  at  this  sitting,  but 
unfortunately  a  suitable  lithotrite  was  not  available.  A  specimen  of  urine,  withdrawn 
from  the  bladder  through  the  cystoscope,  was  slightly  cloudy,  acid,  had  a  specific  gravity 
of  1010,  and  contained  a  small  amount  of  albumin.  Microscopically,  some  pus-cells,  some 
epithelial  cells  from  the  bladder,  and  a  few  red  blood-corpuscles  were  seen. 

The  diagnosis  seemed  to  lie  between  sarcoma  and  cyst,  and  the  former  was  ruled  out 
because  the  tumour  had  not  increased  in  size  in  the  three  months  that  had  elapsed 
between  the  first  visit  and  the  second.  Congenital  cystic  kidney  of  the  usual  type  was 
thought  to  be  unlikely,  as  the  other  kidney  could  be  felt  to  be  normal  in  size  and  shape. 
Congenital  hydronephrosis  was  negatived  by  the  patency  of  the  right  ureter  as 
demonstrated  by  cystoscopy.  A  final  diagnosis  of  some  form  of  cyst  was  made,  and 
operation  was  decided  on.  The  perineal  wound  rapidly  healed,  having  leaked  for  a 
few  days  only. 

Operation. — This  was  carried  out  on  May  18,  1920.  A  transverse  abdominal  incision 
was  made  over  the  most  prominent  part  of  the  tumour,  and  the  abdomen  was  ojH'ned. 
The  peritoneum  was  also  divided  transversely  over  the  kidney,  and  the  latter  was  easily 
shelled  out  and  removed  after  ligature  of  the  vessels  and  ureter.  On  removal,  the  tumour 
was  seen  to  be  a  large  cystic  mass,  with  yellowish-white,  translucent  wall,  growing  from 
the  upper  pole  of  the  kidney,  part  of  which  was  prolonged  up  o\er  the  lower  end  of  the 
tumour  on  its  posterior  surface.     The  ureter  appeared  to  be  normal.     The  remainder  of 
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the  kidney  was  normal  to  the  naked  eye.  The  specimen,  which  weighed  IJ  lb.,  was 
placed  intact  in  Kaiserling  solution.  As  the  condition  of  the  patient  caused  some  anxiety, 
the  removal  of  the  calculus  was  postponed.     Healing  took  place  by  first  intention. 

On  June  1  the  calculus  was  removed  by  suprapubic  cystotomy,  and  the  bladder  was 
immediately  closed.  The  abdominal  wound  was  sutured  in  layers,  leaving  a  small 
aperture  for  the  insertion  of  a  drainage  tube  into  the  space  of  Retzius. 

Description  of  Specimen  (Fig.  90). — The  following  is  a  short  description  of  the 
specimen  after  luirdening  in  Kaiserling.  The  upper  pole  of  the  kidney  is  replaced  by  a 
large  globular  sac,  10  cm.  by  9  cm.  This,  on  section,  is  seen  to  consist  of  a  number  of 
cysts,  for  the  most  part  completely  separated  from  one  another.  Two  of  the  cysts  are  of 
large  size  and  form  the  main  part  of  the  tinnour.     The  cysts  vary  in  size  from  that  of  a 

hemp-seed  to  that  of  a  small 
orange.  The  wall  of  the  main 
sac  is  thin  and  translucent  in 
parts.  Elsewhere  it  is  thicker, 
and  partly  composed  of  flattened 
cysts.  The  medium-sized  cysts 
are  somewhat  angular  in  shape, 
and  their  walls  are  thin  and 
delicate.  The  pelvis  of  the  kidney 
at  its  up|)er  half  seems  to  form 
})art  of  one  of  the  cysts  and  to 
bo  lined  by  a  similar  membrane. 
This  part  of  the  pelvis  is  dilated, 
and  the  uppermost  calix  is  dis- 
tended. A  solid  bud  projects  into 
one  of  the  upper  calices.  The 
large  cysts  contain  clear  fluid  of 
a  greenish  tinge  ;  in  some  of  the 
cysts  tlie  contents  are  jelly-like 
and  quite  green  in  colour  ;  in 
others  blood-clot  is  seen.  Professor 
Symmers  made  a  microscopical 
examination  of  the  specimen,  and 
reports  as  follows  :  "  Main  part 
of  kidney,  normal.  In  the  imme- 
diate neighbourhood  of  the  fibrous 
wall  of  cyst  the  contiguous  por- 
tion of  kidney  showed  Malpighian 
capsules  small  and  atrophied ; 
renal  tubules,  scarcely  recogniz- 
able as  such,  being  compressed 
laterally  and  scarcely  showing  any 
lumen.  The  epithelial  cells  lining  the  tubules  are  small  and  granular.  The  outer  wall  of 
cyst  is  composed  of  compact  fibrous  tissue  with  a  somewhat  fenestrated  appearance, 
owing  to  numerous  small  clefts  between  the  bundles  of  fibrous  tissue.  Abutting  on  the 
lumen  of  cyst  the  fibrous  tissue  is  much  more  loose,  less  dense,  and  lined  by  some 
indistinct  flattened  cells.     The  septa  are  thinner,  but  show  a  similar  arrangement."' 

Contents  of  Cyst. — Owing  to  the  presence  of  formalin  in  the  Kaiserling  fluid  it  was 
found  impossible  to  obtain  a  satisfactory  examination  of  the  contents  of  the  cyst. 
Dr.  John  Milroy,  of  the  Physiological  Department  of  Queen's  University,  and  Mr.  Harold 
Totton,  analytical  chemist,  did  what  was  possible,  but  were  dissatisfied  with  their  results. 
Dr.  Milroy  reports  that  the  contents  of  the  cyst  are  greenish  in  colour,  but  show  no 
absorption  bands.  The  pigment  remains  in  the  aqueous  layer  after  the  fluid  has  been 
extracted  with  amyl  alcohol  both  in  neutral  solution  and  after  acidification  with  dilute 
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acetic  acid.  The  contents  of  the  cyst  are  partly  gelatinous  in  character,  and  tlieir  con- 
sistence suuyests  the  presence  of  mucin.  On  lieatin<i,  only  a  small  amount  of  coajiulahle 
l)rotein  separates  out.  This  result  may,  however,  he  due  larjfely  to  the  action  of  tin- 
foriualdeliyde  used  for  fixation.  On  acidifyinji;  the  solution  with  acetic  acid  a  dense 
precipitate  of  protein  was  thrown  down.  This  was  filtered  off,  washed  repeatedly  with 
alcohol  to  remove  the  formaldehyde,  and  then  boiled  for  four  hours  with  normal  hydro- 
chloric acid.  The  resultinjj  solution  after  neutralization  reduced  Tronuner  and  Kehling's 
solutions  only  slijihtly.  The  latter  result  indicates  that  only  small  (|uantiti(s  of  <f|yco- 
proteins  or  true  nuicins  arc  present.  Part  of  the  ])rotein  was  precipitated  with  acetic 
acid,  filtered  off,  washed  with  hot  dilute  acetic  acid,  and  then  repeatedly  with  hot  alcohol' 
to  remove  inoroanic  phosphates  and  ))hospholipins.  The  residue,  after  incineration  with 
sulphuric  and  nitric  acids  (Neumann's  method),  gave  a  precipitate  of  ammonium  phospho- 
molybdate.     Part  of  the  ])recipitate,  therefore,  consists  of  a  phospho-  or  nucleoprotein. 

Mr.  Harold  Totton  reports  that  the  sample  supplied  to  him  is  partly  litjuid  and 
partly  jellified.  The  jelly  consists  of  protein  matter  rendered  insoluble  by  the  action  of 
the  formalin.  He  extracted  some  of  it  with  hydrochloric  acid  to  see  if  any  oxalates  or 
])hosphates  were  present,  but  could  find  none.  The  separated  li(piid  j)ortion  of  the  sample 
still  contained  ])rotein  matter,  evidently  protein  not  acted  on  by  the  formalin.  The 
liquid  contained  no  oxalates  or  phosphates.  The  formalin  present  would  interact  with 
urea,  if  originally  present,  and  a  trace  of  uric  acid  in  such  a  mixture  would  be  very 
difhcult  to  detect. 

Composition  of  the  Stone. — Dr.  Milroy  examined  the  stone,  and  reports  as  follows  : 
"The  following  constituents  are  only  present  in  traces  :  calcium,  magnesium,  oxalic  and 
phosphoric  acids.  Xanthine  and  cystine  are  absent.  The  stone  leaves  little  ash  on 
incineration,  and  consists  almost  entirely  of  uric  acid.  In  the  centre  of  the  stone  there 
is  a  small  amount  of  fibrous  material,  probably  of  a  protein  nature."' 

Classification  of  Cysts  of  the  Kidney. — Henry  Morris^  classifies  cysts  of  the  kidney 
as  follows  : — 

1.  The  small  and  numerous  cysts  which  occur  in  granular  kidneys,  and  which  are  of 

pathological  rather  than  clinical  importance. 

2.  Dermoid  cysts. 

3.  Simple  cysts. 

4.  Conglomerate  cysts,  polycystic  disease,  or  cystic  metamorphosis  of  the  kidney. 

5.  Hydatid  cysts. 

6.  Paranephric  cysts,  or  cysts  which  are  external  to  the  capsule  and  formed  in  the 

cireiunrenal  fatty  tissue,  but  which  are  intimately  adherent  to  the  kidney,  and 
sometimes  communicate  with  the  renal  cavity. 

The  specimen  here  described  would  appear  to  come  under  the  fourth  heading. 
Conglomerate  cysts,  polycystic  disease,  and  cystic  metamorphosis  of  the  kidney  are  names 
which  indicate  a  condition  which  is  now  generally  described  as  congenital  cystic  kidney. 
This  disease  is  almost  always  bilateral.  Morris^  (juotes  several  authors  in  support  of  this. 
Dickinson  found  only  one  case  out  of  26  in  which  the  disease  was  confined  to  one  kidney. 
Lejars,  out  of  (52  cases  in  the  adult,  found  only  one  case  which  was  imilateral,  and  in  that 
case  there  was  a  round  cystic  space  the  size  of  a  penny  piece  in  the  cortical  substance  of 
the  other  kidney.  Ritchie  states  that  in  post-mortem  examination  of  88  cases  both 
kidneys  were  found  polycystic  in  all  but  two.  In  this  disease  the  whole  kidney  is  generally 
alTected,  and  a  large  number  of  cysts  replace  medullary  and  cortical  portions  alike,  and 
project  on  the  surface  of  the  organ.  Bland  Sutton,"-  however,  says  that  there  is  reason 
to  believ'e  that  the  cystic  change  may  be  limited  to  a  part  of  the  kidney,  and  quotes  in 
support  of  this  a  case  described  by  Edmunds'.     This  case  will  be  referred  to  later. 

A  i)hotograj)h  and  description  of  my  specimen  were  sent  to  Professor  Shattock  at 
the  Royal  College  of  Surgeons  in  London,  and  he  informs  me  that  "  the  only  localized 
polycystic  tumour  of  the  human  kidney  of  which  the  specimen  is  mounted  and  preserveti 
is  one  in  St.  Thomas's  Medical  School  Museum.     This  is   Huured   and   shortiv   described 
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by  Mr.  Walter  Edmunds  in  the  Transactions  of  the  Pathological  Society  of  London, 
vol.  xliii  ". 

Edmunds'  specimen  was  removed  during  life  from  a  girl,  age  18.  Projecting  from 
the  anterior  surface  of  the  kidney  there  was  a  globular  tumour  about  2^  in.  in  diameter. 
The  tumour  was  enclosed  in  a  separate  capsule,  and  was  found  to  consist  entirely  of  cysts 
of  various  sizes,  the  largest  being  about  1  in.  in  diameter.  The  cysts  contained  a  thin 
colourless  fluid,  and  on  microscopical  examination  were  found  to  be  lined  with  an 
epithelium,  in  some  places  columnar,  in  some  cubical.  Kretschmer,*  in  a  recent  paper 
dealing  with  solitary  and  multiple  cysts,  gives  an  account  of  a  case  investigated  by  him. 
This  case  and  the  cases  in  the  literature  reviewed  by  him  would  come  under  the  heading 
of  simple  cysts  in  Morris's*  classification,  and  not  under  that  of  conglomerate  cysts. 

It  is  therefore  evident  that  the  case  xmder  review  represents  a  type  of  cystic  kidney 
of  great  rarity.  I  have  had  the  advice  of  several  jiathologists  as  to  the  classification  of 
the  specimen,  and  the  balance  of  opinion  appears  to  be  that  the  case  is  one  of  localized 
unilateral  congenital  cystic  kidney. 

I  should  like  to  express  my  grateful  thanks  to  Professor  Shattock,  of  London, 
Mr.  Charles  Powell  White,  of  Manchester,  Professor  Symmers,  Mr.  John  Milroy,  and 
Mr.  Harold  Totton,  of  Belfast,  for  their  assistance  in  examining  the  specimen  and 
photographs,  and  to  Professor  Walmsley  for  photographs  taken  in  the  Anatomical 
Department  of  Queen's  University,  Belfast. 


REFERENCES. 

1  Morris,  H.,  Surtjical  Diseases  of  the  Kidney  and  Ureter,  i,  033.     London  :    Cassell  &  Co.,  Ltd. 
"  Bland-Sutton,  J.,  Tumours  Innocent  and  Malignant,  590.     Fifth  edition.     London  :  Cassell  &  Co. 
^  Edmunds,  Walter,  "  Cystic  Adenoma  of  the  Kidney  ",  Trans.  Path.  Soc,  London,  1892,  xliii,  89. 
■*  Kretschmer,  H.  L.,  "  Solitary  Cysts  of  the  Kidney  ",  .Jour,  of  Urol.,  Baltimore,  iv.  No.  0,  567. 


CONGENITAL    OCCLUSION    OF    THE     ILEUM      103 


CONGENITAL    OCCLUSION    OF    THE    ILEUM. 

By  JOHN  MORLEY,  Manchester. 

The  problems  in  antenatal  pathology  connected  witii  congenital  malformations  of  the 
small  intestine  are  so  varied,  and  at  present  so  obscure,  that  it  is  not  desirable  that  any 
cases  which  might  throw  light  on  the  subject,  or  even  add  to  the  data  available,  should 
go  imrecorded  ;  and  the  recent  occurrence  in  my  own  practice  of  two  cases  of  congenital 
occlusion  of  the  lower  ileum  leads  me  to  submit  the  following  description  of  them. 

Case  1. — Congenital  Occlusion  of  the  Ileocaecal  Valve. 

A  female  infant,  2^  days  old,  was  admitted  to  .St.  Mary's  Hosi)ital  under  my  care,  Nov.  5, 
1919,  with  a  history  that  it  had  passed  no  meconium  per  rectum  since  birth,  alid  that  on  the 
morning  of  admission  it  had  begun  to  vomit  meconium.  The  baby  had  been  taken  to  a  general 
practitioner  for  the  first  time  on  the  morning  of  admission.  He  gave  a  simple  enema  without 
result,  and  then  sent  the  child  to  hospital. 

Faimlv  History. — There  had  been  three  other  children  in  the   family.     Of  these  the  first 
two  were  boys,  and  were  normal  and  in  good  health.     The  third  child  was  a  girl,  and  had  died  on 
the    fourth     day     after     birth     with    symptoms 
exactly   resembling   those    in   the    ])resent    case. 
No  post-mortem  examination  had  been  made. 

Ox  AuMissiON. — The  infant  weighed  6^  lb. 
It  was  fairly  well  nourished,  but  the  eyes  were 
sunken  and  the  fontanelle  dej)ressed.  The  abdo- 
men was  greatly  distended,  and  coils  of  small 
intestine,  much  dilated,  were  visible  through  the 
abdominal  wall  in  active  peristalsis.  The  child 
was  vomiting  dark-green  material  at  frequent 
intervals.  The  anus  and  external  genitalia  were 
normal  on  insj)eetion.  On  digital  examination 
the  linger  passed  through  the  anal  canal  into  a 
patent  but  very  small  rectum.  Before  my 
arrival  the  house  surgeon  had  passed  up  the 
reetimi  a  series  of  uterine  bougies,  but  no 
meconium  had  come  away. 

Operation'. —  The  same  evening,  after  a 
preliminary  subcutaneous  saline  infusion,  the 
abdomen  was  opened  through  the  left  rectus 
muscle.  Coils  of  greatly  distended  and  hyper- 
trophied  ileum  presented.  The  greatest  disten- 
tion of  the  ileum  with  soft  meconium  was  about 
18  inches  above  the  ileoca'cal  valve.  In  its 
lower  18  inches  the  ileiun  was  firmly  contracted 
on  to  a  mass  of  inspissated  contents  of  the 
consistency  of  wet  ])utty.  The  ileoea^cal  valve 
lay  rather  high  up  in  the  right  abdomen,  and 
the  ca-cum  and  the  whole  of  the  colon  were 
quite  empty  and  contracted  down  to  a  remark- 
ably small  calibre.  The  saccules  of  the  colon 
were  jjerfectly  developed,  and  the  appendix  had 
not  the  infantile  apical  ])osition  on  the  ca'cum. 
The  peritoneum  contained  a  little   blood,   which 

came  from  a  tear  in  the  wall  of  the  upper  rectum  |)rodueed  by  the  attempt  to  <lilate  it 
with  uterine  bougies.  On  account  of  this  injury  to  the  rectum  it  was  decided  not  to  make  an 
enterostomy  on  the  anterior  abdominal  wall,  hut  to  draw  the  divided  ileum  down  through  the 
anal  canal,  in  the  hope  of  ])reserving  sphincteric  control  should  recovery  ensue.  .\«'cordinifly,  the 
most  distended  coil  of  ileum  was  crushed,  ligated,  and  divided.  The  distal  end  was  invaginated 
by  a  purse-string  suture,  and  the  proximal  end  lirst  emptied  into  a  bowl  and  then  temporarily 
ligated.  Curved  dressing-forceps  were  next  passed  up  through  the  anal  canal  into  the  |X'ritoneal 
cavity,  dilating  the  rent  already  made  in  the  upper  rectum,  and  the  proxinml  end  of  the  divided 


FlO.  91. — AbdomiiiHl  viscera  removeil  post  mortem 
from  Case  1.  ifost  of  the  small  intestine  has  been 
removed.  I,  Ixjwer  ileum.  S,  Stomacli.  C,  Descend- 
ing colon.     L,  Liver. 
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ileum  was  brouglit  down  outside  the  anus,  and  sutured  into  position  with  catgut.  The  abdomen 
was  then  closed.  The  child  stood  this  rather  severe  procedure  badly,  and  died  some  six  hours 
later. 

PosT-MORTKM  EXAMINATION'  {Fig.  91). — The  whole  colon  was  jjerfcctly  formed  and  fully 
rotated,  but  entirely  empty  of  contents  other  than  a  little  colourless  solid  mucus,  and  its  average 
external  diameter  was  only  (5  mm.      The  ))eritoneal  relations  of  the  colon  were  normal,  i.e.,  there 

was  no  persistence  of  ascending 
or  descending  mesocolon.  The 
ciecum  had  not  fully  descended 
to  the  right  iliac  fossa.  The 
rectum  had  been  almost  torn 
across  at  its  junction  with  the 
pelvic  colon,  where  the  ileum  had 
i)een  <lrawn  down  to  the  anus. 

On  opening  the  ileum  just 
above  the  ileoca-cal  valve  and 
clearing  out  the  thick  inspissated 
meconium,  a  ])robe  could  not  be 
|)assed  into  the  ca-cum.  The 
(iccum  was  then  oj)ened  and  a 
minute  quantity  of  solid  whitish 
mucus  found  in  its  lumen.  The 
hnncn  of  the  ascending  colon 
readily  admitted  a  |)robe.  In- 
s|)ection  of  the  ileoc;ecal  valve 
from  the  interior  of  the  ca'cum 
sliowefl  tliat  a  complete  septum 
of  mucous  membrane  occluded 
the  valve,  and  a  j)robe  could 
not  be  passed  through  it.  No 
.Meckel's  diverticulum  or  other 
congenital  al)normality  was 
|)rescnt. 

]\Iicroscoj)ical  se<'tions  through 
the  centre  of  the  ileociecal  valve 
(Fig.  92)  showed  a  normal  ileo- 
ca-cal  sphincter,  with  a  complete 
diaphragm  consisting  of  two 
was  no  evidence  of  fibrosis  such 


Fig.  92. — Low  magnification  microiilioto?rai)li  of  section  tlirough  centre 
of  occluded  ileocaccal  valve  in  Case  1.  I,  Lumen  of  ileum.  C,  Lumen  of 
cseeum.     V,  Tapper  segment  of  ileociecal  valve. 
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layers  of  mucosa  and  some  intervening  areolar  tissue, 
as  would  suggest  intra-utcrine   ulceration. 

Case  2. — Congenital  Occlusion  due  to  Volvulus  of  the  Ileum. 

A  female  infant,  8  days  old.  was  admitted  to  St.  Mary's  Hospital,  June  12,  1920.  The 
history  given  was  to  the  effect  that  the  child  had  passed  what  was  considered  to  be  meconium 
from  the  second  day  after  birth,  though  it  was  very  small  in  amount  and  of  a  light  colour.  On 
the  third  day  vomiting  began  and  was  projectile  in  type.  For  the  last  three  days  before 
admission  it  had  vomited  dark-green  fa?culent  material  in  considerable  quantity.  The  family 
history  revealed  nothing  of  importance. 

On  Admission. — The  infant  was  small,  emaciated,  and  jaundiced,  with  a  swollen  abdomen. 
It  passed  a  little  mucus,  faintly  tinged  with  bile,  per  rectum.  The  abdomen  showed  well-marked 
visible  peristalsis  of  the  small-intestine  type.  The  finger  entered  the  rectum  readily,  but  the 
rectum  above  the  anal  canal  was  smaller  than  normal.  A  diagnosis  of  congenital  obstruction  of 
the  lower  ileum  was  made,  and  operation  imdertaken  as  a  forlorn  ho))e. 

Operation. — After  subcutaneous  saline  infusion  the  abdomen  was  opened  by  an  incision 
through  the  right  rectus  muscle.  Greatly  distended  and  hyjiertrophied  coils  of  ileum  full  of  fluid 
meconium  were  exposed.  On  tracing  the  distended  bowel  downwards  it  came  to  a  sudden  rounded 
end  three  inches  above  the  ileoeaecal  valve,  and  appeared  to  be  connected  with  the  ileocecal  junc- 
tion by  a  rounded  fibrous  cord.  The  ca'cum  was  normally  placed  in  the  right  iliac  fossa  and  fully 
rotated,  but,  with  the  whole  colon,  was  pale  and  contracted  to  a  very  small  size,  and  empty.  The 
sacculation  of  the  caecum  was  normal,  and  the  appendix  lay  curled  up  below,  and  to  the  inner  side 
of,  the  ca*cum.  Its  base  was  excentrically  placed,  and  not  situated  at  the  a})ex  of  the  caecum  as 
in  earlier  intra-uterine  life.  Both  ascending  and  descending  mesocolon  had  disappeared.  The 
great  omentum  extended  over  the  front  of  the  ascending  colon,  and  an  extension  from  its  right 
margin  formed  a  typical  Jackson's  pericolic  membrane. 

A  Paul's  tube  was  tied  into  the  dilated  blind  end  of  the  ileum,  and  the  woimd  closed  with  the 
end  of  the  ileum  protruding  through  its  lower  part.  Meconium  drained  away  freely  after  the 
operation,  but  the  child  collapsed  and  died  twenty  hours  later. 

PosT-MORTKM  EXAMINATION.  {Figs.  93  aud  94). — The  hypertrophied  ileum  was  less  con- 
spicuous than  at  operation  owing  to  the  evacuation  of  its  contents,  but  still  formed  a  remarkable 
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contrast  with  the  white  attenuated  colon,  whicli  had  an  external  diameter  of  about  5  mm. 
Peritoneal  fixation  of  the  colon  wivs  normal,  hut  there  wsis  a  well-marked  Jackson's  pericolic  mem- 
brane derived  from  the  right  free  margin  of  the  great  omentum.     There  was  also  a  pronounced 


I'lc;.  !t3. — Abdominal  viscera  reir.oved  post  iiiortom  from  fV/.vf-  2.     l"or  explaiuitory  tli;igram  sri-  F>'i.  !'  t. 

TrC 


SMA 


Fig.  94.— Diagram  of  Fig.  93.     |,  Ileum.     SMA,   Superior   mesenteric   arterj-.     IC,  Isolated  coils  of  ileum. 
ICV,  llcotascal   valve.     C,   Cu'cum.    Tr.C.  Trausven-e  colon. 


ileal  band  (or  gcnitomescnteric  fold  of  Douglas  Rcid),  which  ran  from  the  intViioi  ;i.s|.i<  t  ..1  tlic 
nu'sentery  below  the  blind  end  of  the  ileum  to  the  right  ovary.  Between  the  bhnd  end  of  the 
ileum  above,  and  the  ileoca-cat  valve  below,  some  tiny  coiivdlutcd  coils  of  bowel,  little  more  than 
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half  the  diameter  of  the  colon,  blind  at  each  end,  and  containing  inspissated  mncus  tinged  with 
bile,  could  be  made  out.  These  coils  were  made  more  obvious  by  passing  a  fine  cannula  through 
into  the  lumen  and  inflating  them  with  air,  which  demonstrated  that  they  formed  a  single  tortuous 
portion  of  the  intestinal  tube,  detached  from  the  bowel  above  and  below.  On  dissecting  these 
coils  free  from  the  great  omentum,  which  was  adherent  over  the  front  of  them  and  bound  them 

together,  they  were  found  to  be  con- 
tinuous by  a  slender  fibrous  cord  with 
the  blind  end  of  the  dilated  ileum 
above.  They  were  connected  by  a 
similar  cord  below  with  an  attenuated 
and  conical  jjortion  of  the  ileum,  half 
an  inch  in  length,  which  remained  just 
|)roximal  to  the  ileocaH*al  valve.  Each 
end  of  this  isolated  segment  of  small 
intestine  was  in  close  contact  with  a 
strong  fibrous  cord  running  down  from 
the  mesentery,  where  it  was  continuous 
with  the  superior  mesenteric  (vitelline) 
artery. 

Clockwise  torsion  of  a  segment  of 
lower  ileum  round  this  artery  as  axis 
appeared  to  have  taken  j)lace  at  an 
early  stage  of  intra-uterine  life,  causing 
occlusion  of  the  lumen  of  the  ileum 
above  and  below  the  looj),  and  at  the 
same  time  leading  to  fibrosis  of  the 
artery  well  up  into  the  mesentery. 
Higher  up  in  the  mesentery  the  arterial 
arcades  were  normal,  but  ojjposite  the 
isolated  bowel  they  were  deficient. 

Microscopical  sections  of  the  isola- 
ted coil  of  ileum  (Fig.  05)  showed  a  nor- 
mal muscular  and  peritoneal  coat,  with 
considerable  exfoliation  of  the  mucosa, 
FIG.  95  .—Transverse  section  through  wall  of  isolated  coil  of  so  that  the  glands  of  LieberkiJhn  were 

sXtmcosa  ^"^  '""'"'"■  '"''*■    °-  ^^™'''""  """'"'^'  "'"'*•  only  here  and  there  recognizable. 


Etiology. — The  whole  subject  of  congenital  intestinal  atresia  was  dealt  with  exhaus- 
tively in  1904  by  H.  S.  Clogg,^  who  gives  a  survey  of  the  literature  to  that  date.  I  do  not 
propose  to  cover  the  same  ground  in  this  communication,  but  rather  to  discuss  any  light 
that  may  be  thrown  on  the  obscure  question  of  etiology  by  a  consideration  of  the 
two  cases  recorded  above.  Clogg's  sununary  of  his  conclusions  on  etiology  may  be  quoted, 
and  the  reader  referred  to  his  paper.  He  states  "  that  most,  if  not  all,  malformations 
in  the  duodenum  are  associated  in  some  way  with  the  development  of  the  large  glands 
from  this  region  ;  that  many  single  occlusions  of  the  small  intestine  are  referred  to 
Meckel's  diverticulum  ;  that  snaring  of  intestine  by  the  umbilical  ring  accounts  for  some 
cases,  and  probably  this  is  of  more  importance  than  has  hitherto  been  thought  ;  that 
volvulus  no  doubt  accounts  for  a  few  cases  ;  that  there  is  no  satisfactory  evidence  that 
intestinal  idceration  has  anything  to  do  with  atresia  ;  that  foetal  peritonitis  has  a  very 
limited,  if  any,  application  in  the  cause  ;  and  that  the  unusual  cases  where  multiple  ])oints 
of  atresia  or  stenosis  exist  are  very  difficult  of  explanation  and  probably  depend  on 
different  causes  acting  together  ". 

A  most  comprehensive  study  of  the  relative  frequency  of  congenital  atresia  in  different 
parts  of  the  intestinal  tract  was  made  by  Forssner  in  1907. ^  He  classifies  the  cases  into 
three  groups  :  Group  I,  in  which  a  simple  diaphragm  of  mucous  membrane  across  the 
lumen  of  the  bowel  causes  either  complete  occlusion  or  stenosis  ;  Group  II,  in  which  a 
breach  of  continuity  of  the  bowel  is  found,  with  two  blind  ends  united  by  a  cord  ;  and 
Group  III,  in  which  the  breach  of  continuity  is  complete,  and  the  two  blind  ends  are  free 
and  unconnected.  The  distribution  of  Forssner's  collected  cases  was  as  in  the  appended 
table.  It  is  evident  from  these  figures  that  my  Case  1,  with  atresia  of  the  ileocaecal 
valve,  is  a  rare  anomaly,  and  that  Case  2,  with  occlusion  of  the  ileum,  falls  into  a  much 
larger  group. 
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Group  I. — (Diaphraji-m  of  mucosa). 

DtKxUnuiii  17     (  9  atresia;  8  stenosis) 

.Itjuiio-ilc'iiin      20     (1(5  ,,  4<        „       ) 

Ik'ocii'cal  valve   4(2  „  2         ,,        ) 

Colon  8(7  „  1         ,,        ) 

Total       49     (34  atresia;     15  stenosis) 

Group  II. — (Blind  ends  connected  by  band). 

Duodi'iuiin  10  (n   atresia  ;    5  stenosis) 

.lejuno-ileum      19  (all  atresia) 

lleoea'cal  valve  4  (all  atresia) 

Colon  1  (atresia) 


Total       40     (.*}5  atresia  ;    ij  stenosis) 


Group  III. — (Blind  ends  unconnected). 

Duodenum  1.'5 

.lejuno-ileuni  19 

Ileo(:veal  valve  8 

Colon  5 

Total       45 

A  survey  of  the  recorded  cases  of  congenital  occlusion  of  the  ileoca;cal  valve  leads 
one  inevitably  to  the  conclusion  that  a  number  of  these  rare  cases  may  have  been 
published  as  obstruction  of  the  bowels  from  undeveloped  large  intestine  in  the  new-born. 
The  attenuated,  pale,  and  empty  colon  presents  such  a  contrast  with  the  greatly  distended 
ileum  that,  without  meticulous  care  in  investigating  the  condition  of  the  ileoca'cal  valve, 
it  might  readily  be  supposed  that  the  essential  error  in  development  lay  in  the  insullicient 
calibre  of  the  colon.  Such  an  interpretation  may  reasonably  be  i)laced  upon  several 
records,  as  for  instance  that  of  Hadra.'  Similarly,  in  The  Lancet,  1859,*  there  is  recorded 
a  case  of  fatal  obstruction  of  the  bowel  by  meconium,  in  which  I  would  venture  to  suggest 
that  the  ileocecal  valve  may  have  been  really  at  fault.  The  presence  of  tough,  inspis- 
sated meconium  in  the  lower  ileum  of  my  Case  1  suggested  this  causation,  until  careful 
examination  with  a  probe  post  mortem  demonstrated  the  atresia  of  the  valve.  At  the 
same  time  it  cannot  be  denied  that  inspissated  meconium,  possibly  held  up  by  a  stenosis 
of  the  valve  in  the  first  place,  may  cause  the  obstruction,  since  such  a  case  has  been 
reported  by  Pearce  Gould. ^ 

Causation  of  Atresia  of  the  Ileocaecal  Valve. — If  we  accept,  as  I  think  we  may, 
the  conclusion  of  Clogg  that  there  is  no  satisfactory  evidence  that  intestinal  ulceration  in 
utero  plays  any  part  in  congenital  atresia,  we  are  driven  to  incpiire  whether  there  is  any 
embryological  evidence  of  an  early  stage  of  development  in  which  the  ileoca'cal  valve  is 
normally  occluded.  Could  such  a  phase  be  established,  we  should  have  a  simple  explana- 
tion of  occlusion  of  the  ileocaecal  valve  as  an  error  in  development  conij)arable  with  the 
persistence  of  the  proctoda^al  plate  in  imperforate  anus. 

Tandler*  was  the  first  to  point  out  that  the  duodenal  lumen  in  human  embryos  of 
thirty  to  sixty  days  normally  is  more  or  less  completely  obliterated.  Forssner-  confirmed 
Tandler's  observations,  and  agreed  with  Tandlcr  that  the  cause  of  the  occlusion  was  the 
resistance  exerted  upon  the  expanding  epithelium  by  the  surroimding  mesenchyme.  He 
also  considered  it  probable  that  an  epithelial  occlusion,  of  similar  origin  to  that  <x'curring 
normally  in  the  duodenum,  may  exceptionally  be  foimd  in  all  i)arts  of  the  embryonic 
intestine.  Keibel,^  in  an  embryo  of  11-5  mm.,  found  that  "  the  epithelium  of  the  lower 
portion  of  the  intestine  blocked  the  hmien  at  two  small  places  '*,  but  since  sinular  condi- 
tions were  not  observed  in  other  specimens,  he  concluded  that  "*  this  may  well  be  only  a 
chance  and  meaningless  adhesion  ". 

It  may  be  concluded  from  the  above  investigations  that  there  is  some  definite 
embryological  evidence  that  a  state  of  occlusion,  exactly  similar  to  that  normally  occurring 
in  the  duodenum,  may  occasionally  be  found,  in  the  early  months  of  development,  in  the 
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lower  ileum.  The  persistence  of  such  a  rare  developmental  anomaly  would  provide  the 
most  reasonable  explanation  of  these  very  uncommon  cases  of  occlusion  of  the  ileoca'cal 
valve.  Histological  examination  of  the  ileocaecal  valve  in  my  case  {Fig.  92)  undoubtedly 
supports  this  view,  since  the  section  through  the  centre  of  the  occluded  valve  shows  a 
normal  ileoca'cal  sphincter  with  the  lumen  occluded  by  a  double  layer  of  epithelium,  and 
normal  areolar  tissue  interposed.  There  is  none  of  the  fibrosis  that  would  be  expected  if 
the  occlusion  liad  resulted  from  localized  intestinal  ulceration. 

Causation  of  Occlusion  in  Case  2. — The  fact  that  the  torsion  which  led  to  isolation 
of  some  loops  of  ileum  in  this  case  occurred  round  the  superior  mesenteric  artery  {Fig. 
94),  is  conclusive  proof  that  the  very  apex  of  the  U -shaped  mid-gut  loop  was  involved, 
since  the  superior  mesenteric  is  identical  with  the  vitello-intestinal  artery  of  the  embryo. 
A  review  of  the  recorded  cases  of  congenital  atresia  of  the  ileum  shows  that  it  is  this  apex 
of  the  mid-gut  loop — the  site  of  MeckeFs  diverticulum,  or  its  earlier  stage,  the  vitello- 
intestinal  duct — which  is  the  commonest  site  of  the  atresia. 

Clogg  (loc.  cit.)  urges  that  volvulus  should  not  be  accepted  as  the  mechanism  involv- 
ing the  atresia  in  these  cases  without  clear  evidence  that  it  has  occurred.  It  is  probable 
that  the  [irocess  of  atrophy  and  disappearance  of  the  vitello-intestinal  duct,  carried  to 
excess,  may  be  a  cause  of  stenosis  or  atresia  in  this  situation  without  any  volvulus.  On 
the  other  hand,  it  is  possible  that  volvidus,  causing  separation  of  a  loop  of  bowel  at  an 
early  stage,  may  be  followed  by  complete  disappearance  of  the  isolated  loop,  and  that  this 
may  explain  some  of  the  recorded  cases,  with  wide  separation  of  two  blind  ends  of  ileum 
opposite  a  V-shaped  gap  in  the  mesenterv.  Such  a  case  is  illustrated  in  an  article  by 
Keith.  8 

Waterston^  describes  the  case  of  a  female  child,  operated  on  by  Stiles,  in  which  the 
small  intestine  ended  blindly  above  a  V-shaped  gap  in  the  mesentery.  Five  inches  of  the 
lower  ileum  were  "  twisted  in  a  spiral  ftishion  round  a  jieritoneal  cord,  which  proved  to  be 
a  i)ortion  of  the  mesentery  which  had  apparently  occupied  the  V-shaped  gap  previously 
described"".  The  last  three  inches  of  the  ileum  were  normal,  and  mounted  on  a  normal 
mesentery.  Waterston  suggests  that  the  spiral  twisting  of  the  coil  of  ileum  to  the  extent 
of  three  and  a  half  turns  was  subsequent  to  its  division  by  the  peritoneal  band  ;  but  a 
more  likely  interpretation  of  the  case  would  seem  to  be  that  a  volvulus  was  the  primary 
event,  and  that  this  caused  separation  of  a  portion  of  bowel  and  mesentery.  If  this 
interpretation  is  correct  the  case  is  very  similar  to  mine. 

Carwardinei"  described  a  case  of  atresia  of  the  ileiun  in  which  a  MeckeFs  diverticulum 
alone  had  undergone  volvulus.  The  isolated  MeckeKs  diverticulum  formed  a  large  cyst, 
but  the  mechanism  by  which  the  occlusion  of  the  bowel  was  produced  was  evidently 
similar  to  that  obtaining  in  my  case.  A  very  similar  effect  may  be  produced  occasionally 
by  the  snaring  of  a  loop  of  ileum  in  the  umbilical  ring,  as  in  Clogg"s  first  case.  Clogg 
considered  that  the  loop  involved  did  not  recede  from  the  umbilical  cord  into  the  abdomen, 
owing  to  some  adhesion  of  a  MeckeFs  diverticulum  to  the  amnion  in  the  third  month  of 
intra-uterine  life,  and  that  this  allowed  the  contracting  umbilical  ring  to  trap  it  and 
isolate  it  from  the  rest  of  the  bowel. 

Since  the  isolated  coils  of  ileum  in  my  case  contained  only  a  trace  of  mucus,  it  may 
be  concluded  that  the  volvulus  occurred  before  any  appreciable  quantity  of  meconium 
had  reached  the  lower  ileum.  This  fact  gives  an  indication  of  the  date  at  which  the 
volvulus  took  place,  since  Low^^  has  shown  that  meconium  reaches  the  ileocolic  junction 
in  the  fourth  month  ;  and  there  is  evidence  from  the  normal  disposition  of  the  colon 
in  the  abdomen  that  the  torsion  occurred  after  the  rotation  of  the  mid-gut  loop  at  the 
beginning  of  the  third  month. 

The  atrophic  condition  of  the  isolated  coils  is  attributable  to  two  factors,  viz. : — 

1.  The  absence  of  septic  organisms  in  the  lumen. 

2.  The  loss  of  blood-supply  resulting  from  obliteration  of  the  superior  mesenteric 
artery. 

A  striking  contrast  with  this  condition  of  early  intra-uterine  volvulus  of  the  ileum 
is  afforded  bv  the  following  case. 
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Case  ;5.     Volvulus  of  the   Ileum  In  a  NeTW-born  Child. 

A  iiiiile  infaiit,  2i  diiys  old,  was  ii<iiiiitt('<l  to  St.  Mary's  llos|)ital.  Die.  ;5,  l!>'J(),  witli  a 
history   that  it   had   passed   no  iiiecoiiiuin   since   Itirtii. 

On  .Admission.  TIk-  child  was  \-cry  small  and  in  I'cchlc  condition.  Tlic  ahdoincn  was  very 
distended,  and  the  su|)criicial  veins  were  eiifiorficd.  'I'liere  was  some  (i-dema  of  the  lower 
ahdominal  wall.  On  rectal  examination  tlic  anus  was  normal,  and  the  examining  finger  pa.ssed 
up  about  two  inclies,  when  the  rectum  a|)peare(l  to  become  much  narrower. 

Oi'r.UATioN.  The  abdomen  was  opened  throuf^h  a  left  rectus  incision.  \  greatly  distended, 
stinking,  and  gangrenous  coil  of  the  lower  ileum  presented.  .\t  the  lower  end  of  the  gangrenous 
coil  there  was  a  sharp  kink  of  the  bowel,  due  to  old  fibrous  adhesions  left  by  some  locali/.erl  intra- 
uterine |)eritonitis.  No  meconium  had  pa.ssed  beyond  this  kink,  and  the  colon  was  in  the  same 
|)ale,  contracted,  an<l  diminutive  state  as  in  the  two  eases  recorded  above.  The  gangrenous  coil 
was  rapidly  cut  away,  and  enterostomy  performed.     The  child  died  a  few  hours  lat<r. 

In  this  ease  the  overloaded  coil  of  ileum  evidently  became  twisted  during  the  process 
of  parturition  or  shortly  after,  and  enough  bacteria  were  jjresent  in  the  meconium  to 
determine  gangrene  and  putrefaction. 

In  considering  the  mechanism  of  the  volvulus  in  Case  2,  it  is  not  easy  to  explain  why 
an  empty  coil  of  bowel  should  have  imdergone  torsion  with  such  serious  results.  The 
torsion  occurred,  however,  at  a  period  when  the  great  omentum  was  actively  engaged  in 
contracting  adhesions  to  the  colon,  and  securing  its  fixation  in  the  position  peculiar  to 
orthograde  mammals.  The  firm  adhesions  of  the  omentum  to  the  isolated  coils  of  ileum 
in  this  case  suggest  the  possible  explanation  that  the  omental  adhesions  per[)etuated  a 
chance  position  of  the  affected  portion  of  the  ileum,  in  which  the  blood-vessels  of  this 
segment  of  bow^el  were  occluded.  This  occlusion  would  naturally  be  most  complete  at 
the  extremities  of  the  loop,  where  complete  division  of  the  bowel  occurred.  It  is  possible 
that  complete  disappearance  of  the  whole  segment  of  bowel  would  have  followed,  but  for 
a  secondary  vascular  supply  derived  from  the  adherent  omentum. 

Symptoms  and  Diagnosis. — The  characteristic  symptoms  of  congenital  occlusion  of 
the  ileiun  are  (1)  Failure  to  pass  meconium  ;  and  (2)  Vomiting,  which  may  not  begin  until 
the  child  is  some  three  days  old.  There  may  be  a  slight  discharge  of  s.tringy  tenacious 
mucus  from  the  colon  below  the  obstruction,  particidarly  if  energetic  measures  such  as 
enemata  have  been  employed.  This  mucus  may  be  tinged  with  yellow  if  the  child  is 
jaundiced,  and  those  in  attendance  may  draw  the  erroneous  conclusion  that  the  obstruc- 
tion is  not  complete.  There  is,  however,  no  real  resemblance  between  this  scanty  viscid 
mucus  and  the  greenish-black  meconium. 

On  physical  examination  the  anus  is  found  to  be  normal,  and  the  examining  finger 
passes  readily  through  a  normal  anal  canal  into  a  rectum  which  is  decidedly  narrow, 
although  a  lumen  can  be  felt.  The  abdomen  is  distended,  and  the  distention  is  of  the 
central  type,  without  any  bulging  in  the  flanks.  If  the  child  is  thin,  distended  coils  of 
small  intestine  in  visible  peristalsis  may  be  seen. 

Vomiting,  when  it  has  begun,  is  repeated  at  frequent  intervals,  and  tlie  child  brings 
up  considerable  quantities  of  meconium,  and  is  unable  to  retain  fluids  in  the  stomach. 

The  condition  must  be  differentiated  from  (1)  Imperforate  anus  ;  and  (2)  Occlusion 
of  the  duodenum. 

1.  In  imperforate  anus  there  is  either  a  complete  absence  of  the  jjroctodapum,  or,  if 
the  proctodanun  is  present,  the  examining  finger  is  unable  to  |)ass  through  the  anal  canal 
owing  to  the  obstructing  proctoda-al  membrane.  There  is  little  possibility  of  confusion 
with  the  condition  under  discussion. 

2.  In  congenital  occlusion  of  the  duodenum,  vomiting  is  an  earlier  and  more  urgent 
symptom,  and  the  dilatation  above  the  obstruction  is  confined  to  the  stomach  and 
upper  duodenum.  In  those  eases  in  which  the  occlusion  is  above  the  ampulla  of 
Vater,  meconium  may  be  voided  normally,  and  there  will  be  no  bile  in  the  vomited 
material. 

Congenital  occlusion  of  the  jejunum,  and  the  rare  cases  of  occlusion  of  one  or  more 
segments  of  the  cohm,  can  hardly  be  differentiated  from  occlusion  of  the  ileum  bcfon 
operation. 
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Prognosis  and  Treatment. — So  far  as  I  can  ascertain  from  the  literature,  no  case 
of  congenital  occlusion  of  the  ileum  has  survived  operation  more  than  a  few  days,  and 
without  operation  the  condition  is  of  course  rapidly  fatal. 

The  ideal  of  restoring  the  continuity  of  the  gut,  by  anastomosing  the  dilated  ileum 
above  the  obstruction  with  the  colon  below,  must  be  set  aside  as  futile.  The  tiny  con- 
tracted colon,  with  a  lumen  that  will  only  admit  a  probe,  can  never  discharge  its  proper 
functions.  This  anastomosis  has  been  attempted  in  several  recorded  cases,  but  has  had 
to  be  abandoned,  or  has  failed,  in  every  case. 

Enterostomy  through  a  convenient  part  of  the  abdominal  wall  is  the  only  primary 
operation  that  should  be  undertaken,  and  there  is  no  apparent  reason,  given  early 
diagnosis,  and  operation  before  the  child  is  exhausted  by  vomiting,  why  a  small  minority 
of  cases  should  not  survive. 

The  presence  of  a  normal  anal  canal  and  s|)hincter  leads  one  to  suggest  that  in  a  case 
that  had  survived  the  enterostomy  and  showed  signs  of  a  fair  vitality,  it  might  be  worth 
while  to  re-open  the  abdomen  a  few  weeks  later,  free  the  ileum  from  the  abdominal  wall, 
incise  the  rectum,  and  bring  out  the  ileum  through  the  dilated  rectum  and  anal  canal. 
This  operation  would  afford  some  hope  of  sphincteric  control.  It  is  too  severe  a  proce- 
dure to  be  attempted  as  a  primary  measure,  in  the  presence  of  acute  obstruction,  and  was 
only  undertaken  as  a  forlorn  hope  in  my  first  case,  when  the  laceration  in  the  ujjper 
rectum  was  discovered. 
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THE    KONDOLEON    OPERATION    FOR    ELEPHANTIASIS. 

Hv    AHNOLl)    K.    IIKNHV.    I)i  hi.in. 

Until  the  year  1!)11,  the  literature  dealin<j  witli  tlie  treatment  of  elepliantiasis  of  the 
hnibs  is  either  a  eonfession  of  faihire,  or  a  deseription  of  barren  methods  which  have  been 
discarded.  In  that  year  Lanz,  of  Amsterdam,  described  an  operation  which  he  had 
performed  on  tlie  lower  limb,  in  a  case  of  elephantiasis  of  four  years"  standing.  This 
operation  sugoested  to  Kondoleon  the  method  which  he  adopted  a  year  later,  and  which 
forms  the  subject  of  this  ])aper. 

In  an  elepliantiasis  there  are  two  chief  elements  :  lymph  stasis,  and  overgrowth  of 
cutaneous  and  subcutaneous  tissues.  The  stasis  may  be  caused  by  disease  or  removal 
of  glands  to  which  the  lymphatics  converge,  disease  of  the  lymphatics  themselves,  or 
disease  of  the  blood-vessels.  The  second  constituent,  namely  overgrowth,  follows  the 
prolonged  soaking  of  the  tissues,  and  may  gradually  become  elephantine.  The  fibrous 
network  thickens  beneath  the  skin,  holding  in  its  meshes  enormous  quantities  of  fat  and 
stagnant  lymph  :  the  skin,  responding  to  the  stress  coming  from  within,  becomes  coarse 
like  that  of  an  elephant,  and  the  disease  thus  twice  justifies  its  name. 

Lanz  was  the  first  to  recognize  the  deep  fascia  as  a  barrier  to  lymph  absorption, 
Inij)ressed  with  the  fact  that,  save  at  their  common  glandular  terminations,  the  deep  and 
superficial  lymphatics  of  the  lower  limb  make  few  anastomoses,  he  recognized  the  deep 
fascia  as  a  kind  of  watershed  separating  these  two  lymphatic  systems.  On  this  assump- 
tion he  incised  the  deep  fascia  on  the  outer  side  of  the  thigh,  exposed  the  femur  behind 
the  vastus  externus,  and  introduced  strips  of  fascia  between  the  muscles,  in  order  to 
effect  a  drainage  of  the  subcutaneous  lymph-swamp  into  the  deep  catchment  area  of  the 
muscles. 

Thinking  the  bone-marrow  might  afford  an  additional  area  of  absorption,  he  also 
introduced  pedicled  strips  of  fascia  into  the  medullary  cavity  through  holes  drilled  in  the 
bone.  He  then  closed  the  skin  without  drainage.  Immediate  diminution  in  the  size 
of  the  limb  resulted,  and  three  years  after  the  operation  this  improvement  was  maintained. 

Kondoleon,  as  a  result  of  operation  and  experiment,  concluded  that  small  slits  in  the; 
deep  fascia  were  inadequate  for  good  drainage.  He  also  failed  in  a  case  where,  following 
Lanz,  he  had  introduced  fascial  strips  between  the  muscles. 

This  work,  however,  impressed  him  with  the  fact  that  the  bulk  of  the  stagnant  lymph 
lay  in  the  loose  connective  tissue  immediately  adjoining  the  deep  fascia,  and  in  two  of 
his  cases  Kondoleon  found  this  lymph-logged  stratum  differentiated  into  a  distinct  and 
sejjarable  layer.  He  then  attempted  to  effect  adequate  drainage  of  the  subcutaneous 
tissue  into  the  muscles  through  wide  openings  in  the  deep  fascia,  and  with  this  method 
he  succeeded  in  eight  cases. 

Moschowitz,  Sistrunk,  and  others  have  repeated  his  successes  in  America  :  seventeen 
cases  have  been  recorded  in  all. 

It  seems  to  me  that  the  presence  of  connective-tissue  overgrowth,  dividing  as  it  does 
the  subcutaneous  area  into  a  loculated  mass,  does  much  to  explain  the  failure  of  the 
earlier  operations  for  elephantiasis.  Handley,  for  instance,  has  expressed  the  view  that 
••  lymphangioplasty  has  failed  to  establish  its  position  in  the  treatment  of  this  disease  *'. 
This  conclusion  is  not  unnatural,  for,  if  the  subcutaneous  area  is  become  in  any  degree 
alveolar,  attempts  at  permanent  drainage  by  means  of  silk  strands  must  be  futile.  One 
might  as  well  try  to  drain  all  the  honey  from  a  bee-hive  by  running  a  cou|>le  of  threads 
through  the  combs. 
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This  loculation  of  the  subcutaneous  lymph  into  httle  pools  exjjlains  why,  in  old- 
standing  cases,  cures  are  not  complete  ;  for  only  the  pools  in  the  immediate  neighbourhood 
of  the  openings  made  in  the  deep  fascia  will  be  tapped,  leaving  a  vast  lacunar  swamp 
imdrained. 

This,  I  believe,  is  the  explanation  of  Kondoleon's  success  with  wide  openings  in  the 
deep  fascia,  and  I  think  it  follows  that,  in  an  old-standing  case,  openings  should  be  made 
in  each  area  where  drainage  is  desired  ;  for,  in  such  a  case,  drainage  will  be  purely  local, 
and  resection,  for  exam])le,  of  the  fascia  lata,  while  it  will  drain  the  adjacent  tissues  of  the 

thigh,    will    not    relieve    the    lymph 
stagnation  in  the  leg. 

Handley's  successes  with  lymph- 
angioplasty  in  the  treatment  of 
(cdema  of  the  upper  limb  following 
cancer  of  the  breast  are  explicable, 
|)erhaps,  by  an  absence  of  subcu- 
taneous locidation  ;  for,  by  conijiari- 
son  with  many  cases  of  elephantiasis, 
the  (cdema  in  cancer  is  of  short 
duration  ;  the  subcutaneous  pools 
communicate,  and  the  threads  drain 
them  all. 

In  April,  1917,  I  had  an  oppor- 
tunity of  putting  Kondoleon's 
()j)erati()n  to  a  severe  test.  The 
j)atient,  a  French  woman,  age  34, 
with  three  healthy  children,  gave  a 
negative  family  history,  and  a  vague 
account  of  some  kind  of  inflamma- 
tory trouble  in  her  right  leg  at  the 
age  of  seven.  She  had  always  lived 
in  France.  For  twenty-seven  years 
the  limb  had  gradually  been  increas- 
ing in  size.  Fig.  96,  which  is  taken 
from  a  photograph  kindly  given  me 
by  Mr.  R.  Atkinson  Stoney,  shows 
better  than  description  the  condition 
as  it  was  in  1916,  one  year  previous 
to  operation.  When  I  saw  her  for 
the  first  time,  a  year  later,  the 
proximal  fold  which  aj^pears  on  the 
inner  side  of  the  thigh  had  become 
a  pouch,  and  hung  down  like  a  huge 
scrotum  almost  to  the  level  of  the 
knee,  greatly  impeding  her  gait. 
This,  indeed,  was  her  chief  complaint,  and  she  came  to  request  its  removal.  She  also 
complained  of  attacks  of  shivering,  followed  by  fever,  occurring  about  once  in  four 
months.  During  these  attacks,  which  lasted  for  three  or  four  days,  the  limb  became  red, 
painful,  and  more  swollen  than  usual.  The  skin  of  the  affected  limb  was  harsh,  dry,  and 
greyish-brown,  except  in  the  creases  of  the  skin  folds,  where  it  was  pink  and  moist.  The 
foot  was  quite  unaffected.  For  about  a  week  before  operation  the  patient  was  kept  in 
bed.  At  the  end  of  that  time  there  was  practically  no  diminution  in  the  size  of  the  limb. 
At  operation,  I  first  amputated  by  an  elliptical  incision  the  scrotal-like  swelling  which 
hung  down  almost  to  the  knee,  and  then  excised  a  hand's  breadth  of  the  deep  fascia  sub- 
tending its  base,  together  with  the  greatly  thickened  subcutaneous  tissue  which  lay  at  the 
periphery  of  the  wound.     The  skin  was  closed  over  the  bared  muscles  with  mattress  sutures 


Fig.  96. — Showing  tlie  condition  one  .year  previous  to  operation. 
During  tliis  period  tlie  proximal  fold  in  the  righu  thigh  had  become 
pedunculated,  and  at  time  of  operation  hung  down  almost  to  the 
level  of  tlie  knee. 
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of  silkworm  tint,  thieiulcd  on  citlur  side  throuj^h  rubber  tubin<;,  and  also  with  interrupted 
skin  sutures  of  tlic  same  material.  An  ineision  ineludinjjj  a  wide  strip  of  skin  was  then 
made  alonjr  the  whole  length  of  the  outer  aspect  of  the  thigh,  and  a  hand's-brcadth  of  deep 
fascia  of  the  length  of  the  incision  was  resected,  together  with  as  nuich  subcutaneous  tissue 
as  was  accessible.  This  wound  was  completely  dosed  like  the  first.  The  deep  fascia  was 
about  a  (piartcr  of  an  inch  thick,  and  was  "felted'  on  its  superficial  aspect.  The  wounds 
healed  without  incident,  except  that,  from  the  upper  end  of  the  iimer  incision,  clean  lymph 
oozed  freely  at  first.     This  oozing  had  ceased  by  the  fourteenth  day. 


1''IG.  97. —  Showinsj  the  condition  11  months  after 
the  first  operation  and  4  months  after  the  third 
operation. 


Fig.  98. — Same  as  Fig.  97.     I'osterior  view. 


A  month  after  the  first  intervention  I  again  operated,  using  the  same  technique.  On 
this  occasion  the  huge  oblong  cushion  along  the  lower  two-thirds  of  the  inner  side  of  the 
thigh  was  removed. 

This  time,  in  closing  the  woiuid,  sutures  were  passed  so  as  to  pick  up  the  exposed 
muscles  and  bring  them  into  contact  with  the  subcutaneous  tissue.  The  woimd  on  this 
occasion  took  slightly  longer  to  heal,  continuing  to  discharge  lymph  at  one  point  for  three 
weeks. 

When  I  saw  the  patient  again,  five  months  later,  in  November,  1918,  she  wa>  >t» 
pleased  with  the  results  of  the  first  two  operations  that  she  asked  me  to  try  to  improve 
the  remaining  condition. 

On  Dec.  9,  1918,  we  decided  that  in  view  of  the  extensive  resection  contemplated, 
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time  would  be  saved  if,  while  one  of  us  dealt  with  the  enormous  cushion  of  elephantoid 
tissue  that  persisted  over  the  hamstrings  from  the  popliteal  space  to  the  gluteal  fold,  the 
other  excised  the  great  wad  extending  over  the  calf  to  the  ankle.  This  was  done  with  the 
patient  in  the  prone  position.  Dr.  D.  Milne  Henry  operating  on  the  leg,  whilst  I  worked 
on  the  thigh. 

Figs.  97,  98,  99  show  the  condition  of  the  patient  four  months  after  this  last 
operation,  and  eleven  months  after  the  first.  The  long  duration  of  the  condition  in  this 
case  makes  it  a  severe  test  of  Kondoleon's  method. 

I  would  repeat  that  the  drainage  effected  is  a  local  drainage,  and  although,  as  the 

illustrations  show,  the  limb  is  still  much  larger 
than  its  fellow,  it  is  considerably  smaller  than 
it  was,  and  the  condition  has  not  recurred  in 
the  areas  of  operation,  where  previously  it  was 
progressing  fast. 

^Vllile  appreciating  to  the  full  the  practical 
merit  of  Kondoleon's  procedure,  it  is  difficult  to 
agree  with  the  theory  on  which  it  is  based. 
Kondoleon  assumes  that,  by  resecting  deep 
fascia,  he  allows  the  subcutaneous  lymph  to 
drain  into  the  deep  lymphatics.  I  submit  that 
if  the  actvial  result  of  this  resection  were  to 
throw  the  task  of  drainage  upon  the  deep 
lymi)hatics,  Kondoleon's  operation  would  often 
fail  in  the  very  cases  where  it  has  succeeded 
best.  Kondoleon  claims  that  his  most  satis- 
factory results  have  been  obtained  in  cases  of 
elephantiasis  due  to  filarial  infection.  Now  in 
this  disease  the  filarije  are  not  confined  to  a 
single  group  of  glands,  such  as  those  which 
drain  the  superficial  lymphatics  of  the  lower 
limb,  but  are  distributed  throughout  the  lymph- 
atic system  of  the  pelvis.  Of  these  pelvic 
glands,  those  grouped  about  the  termination 
of  the  external  iliac  artery  receive  the  efferent 
lymphatic  vessels,  not  only  of  the  superficial 
inguinal  glands,  but  of  the  deep  inguinal  glands 
also.  It  is  most  unlikely  that  the  widespread 
invasion  which  is  blocking  the  superficial 
inguinal  glands  will  spare  the  adjacent  glands 
of  the  external  iliac  group,  which  are  the 
ultimate  goal  not  only  of  the  main  lymphatic 
inflow  from  the  thigh,  but  of  all  the  lymph 
carried  by  the  lymphatics  of  the  leg,  both  deep 
and  superficial.* 
The  success  of  the  operation  makes  it  difficult  to  believe  that  the  drainage  actually 
established  in  these  cases  can  be  by  way  of  the  deep  lymphatics,  since  the  glands  to  which 
these  deep  vessels  converge  are  just  as  likely  to  be  impermeable  as  those  which  are  blocking 
the  outflow  from  the  superficial  lymphatics. 

Again,  in  the  upper  limb,  with  the  exception  of  those  superficial  vessels  which  pass 
to  the  infraclavicular  glands,  the  superficial  and  deep  lymphatics  converge  upon  the  same 


y"J. — Lateral    view,    takoii    a 
Figs.  97  and   98. 


*  Kondoleon  himself  describes  a  successful  result  "obtained  by  his  operation  in  a  case  of  elephantiasis 
due  to  complete  removal  of  the  inguinal  lymph-glands.  Here,  bolh  superficial  and  deep  lymphatics  would, 
presumably,  be  blocked  at  their  extremities,  and  it  would  thus  be  useless  to  drain  the  territory  of  one  set 
into  the  other.  But  it  is,  perhaps,  vinfair  to  take  his  '  complete  '  in  the  strictly  anatomical  sense  of  including 
both  the  superficial  and  the  deep  inguinal  glands. 
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group  of  axillary  glands — the  lateral  or  brachial  group,  which  lies  in  relation  to  the  axillary 
vessels.  A  removal  of  fascia  from  the  upper  limb  would,  on  Kondoleon's  theory,  seek 
to  divert  the  lymph  to  the  very  group  of  glands  whose  imjjermeability  was  blamed  for 
the  disease. 

It  might,  of  course,  be  objected  that  superficial  and  deep  vessels  of  the  upper  limb 
may  be  received  respectively  by  sepai'ate  members  of  the  group  to  which  they  pass,  aiul 
that  a  path  for  the  deep  lymph  might  remain  clear  tlirough  certain  fortunate  glands  of 
the  group  which  were  still  pcnneable.  It  is  dilTicult  to  accept  this  ex|)lanation,  in  view 
of  Sistrunk's  success  with  Kondoleon's  operation  in  a  case  where  elephantiasis  of  the 
upper  limb  followed  a  clearance  of  glands  from  the  axilla.  It  is  extremely  improbable 
that,  in  this  case,  a  deep  lymphatic  path  persisted  through  any  glands  of  the  conmion 
brachial  group,  which  receives  both  sets  of  lymjjhatic  vessels  ;  and  it  would  be  deliberate 
imprudence  to  perform  any  operation  which  depended  for  success  u[)on  so  slight  a 
])osslbility. 

JJy  what  channel,  then,  is  the  lymph  absorbed  which  passes  through  the  openings 
cut  in  the  deep  fascia  ? 

Starling,  in  the  last  edition  of  his  Principles  of  Human  Physiology,  states  that  rapid 
absorption  of  substances  injected  into  the  tissues  takes  place  by  way  of  the  blood- 
vessels. If  strychnine  is  injected  into  the  distal  part  of  a  limb,  symptoms  of  poisoning 
occur  almost  as  rapidly  after  section  of  all  the  tissues  of  the  limb  except  the  main  artery 
and  vein,  as  if  a  normal  limb  is  injected.  Again,  if  methylene  blue  is  injected  into  the 
pleural  cavity  or  subcutaneous  tissues,  the  dye  appears  in  the  veins  long  before  any  trace 
of  colour  can  be  perceived  in  the  lymph  flowing  from  the  thoracic  duct.  I  think  it  is 
clear,  therefore,  that  in  cases  of  elejjhantiasis  due  to  the  blocking  of  lymph-glands,  and 
treated  by  Kondoleon's  method,  the  superfluous  lymph  is  absorbed  by  the  blood-vessels 
of  the  muscles  and  not  by  the  deep  lymphatics.  It  should  be  noted,  however,  that  one 
case  of  elephantiasis  operated  on  by  Kondoleon  was  attributed  to  venous  obstruction  ; 
and  one  may  assume  with  MacCalhun  {Text  Book  of  Pathology,  2nd  edition,  p.  44)  that  the 
lymphatic  and  venous  outflow  from  a  part  are,  in  a  sense,  alternative  :  if  the  veins  of  a 
limb  are  tied,  the  flow  of  lymph  from  the  lymphatic  trunk  is  greatly  increased. 

It  is  a  little  diflicult,  however,  to  understand  why  it  is  that  the  blood-vessels  of  the 
muscles  should  be  competent  to  carry  off  the  superfluous  lymph,  while  those  of  the  skin 
and  subcutaneous  tissue,  which  are  so  numerous  in  elephantiasis,  are  unable  to  remove  it. 
Without  venturing  into  the  very  controversial  question  of  lymph  formation  and  oedema, 
it  seems  to  me  that  there  may  possibly  be  a  simple  physical  factor  which  makes  absorption 
easier  for  the  blood-vessels  in  the  muscle  strata  than  for  those  imder  the  skin. 

The  subcutaneous  tissue,  as  I  have  said,  tends  in  elephantiasis  to  fibrous  intersections, 
which  divide  the  lymph  into  pools  ;  whereas  the  muscular  strata  in  the  limbs  afford 
intervals  in  which  a  fluid  might,  as  it  were,  be  moulded  into  delicate  lamina>  and  take  the 
cast  of  the  capillary  interstices  of  the  muscles.  Presumably  blood-vessels  would  niore 
easily  deplete  these  intermuscular  pellicles  than  they  would  pools  in  the  subcutaneous 
tissues. 

To  test  this  hypothesis  of  jjhysical  facilitation,  I  injected  a  coloured  fluid  into  the  limb 
muscles  of  a  dead  rabbit.  Contrary  to  my  expectation,  I  foimd  that  when  the  linib  was 
skinned  and  viewed  by  transmitted  light,  the  fluid,  when  injected  into  a  nuiscle  belly, 
formed  a  globidar  droj),  and  did  not  spread  between  the  fibres  of  the  dead  muscle. 

Very  different,  however,  was  the  effect  of  making  an  extramuscular  injection  under 
the  deep  fascia,  or  under  the  muscle-sheath.  A  wide  and  instantaneous  spread  was 
observed  like  that  of  a  drop  between  a  glass  slide  and  its  cover-slip.  A  similar  spread, 
no  less  swift,  but  columnar  rather  than  laminar,  was  seen  on  injecting  the  intermuscular 
spaces,  especially  those  adjacent  to  the  long  bones  of  the  limb.  It  is  very  possible  that 
this  physical  facilitation  of  absorption  in  the  muscle  strata  contributes  to  the  success  of 
the  Kondoleon  operation. 

Apart  from  the  j)r()t()plasmic  phenomena,  there  is  in  all  probability  a  dynamic  part 
played  by  the  muscles   themselves  in  pumping  lymph  from   the  stagnant   subcutaneous 
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swamp  into  the  absorbent  strata  of  the  muscles.  It  may  be  argued  that  the  opening  cut 
in  the  fascia  is  soon  blocked  by  dense  fibrous  tissue  ;  but  a  consideration  of  three 
suggestive  facts  inclines  me  to  doubt  that  this  necessarily  occurs.  In  the  first  place, 
every  one  is  familiar  with  those  tedious  wounds  which  expose  the  extensor  muscles  in  the 
leg,  and  are  kept  patent  by  the  shearing  stress  exerted  by  their  contractions.  Secondly, 
muscle  herniae  are  very  common  after  wounds  of  the  deep  fascia.  Observation  of  these 
herniae  leads  me  to  conclude  that  they  are  especially  prone  to  occur  where  the  wound  in 
the  skin  is  of  smaller  extent  than  that  in  the  fascia,  or  where  the  superficial  tissues  have 
healed  rapidly  over  the  fascial  defect,  and  this  is  precisely  the  condition  secured  in  the 
Kondoleon  operation  by  suturing  the  skin.  Thirdly,  in  using  local  ana'stliesia  in  operations 
for  inguinal  hernia,  I  have  often  observed  that  the  solution  which  I  have  injected  into 
subcutaneous  tissue,  and  into  subcutaneous  tissue  only,  has  penetrated  all  the  coverings 
of  the  hernia,  and  has  anaesthetized  the  neck  of  the  sac  without  any  supplementary 
injection  being  made.  In  cases  of  muscle  herniae  the  fascial  defect  is  so  thinly  patched 
that  during  contraction  the  muscle  belly  bulges  freely,  like  an  abdominal  hernia  into  its 
sac,  and  there  is  certainly  no  reason  to  suppose  that  the  thin  coat  of  a  hernia  is  less 
permeable  to  fluids  when  it  contains  muscle  than  when  it  contains  gut. 

I  would  suggest,  then,  that  Kondoleon's  operation  actually  produces  a  series  of  wide 
muscle  herniae,  and  that  the  alternate  bulging  and  withdrawal  of  the  muscles  at  the  fascial 
openings  probably  serves  to  aspirate  fluid  from  the  subcutaneous  tissue  into  the  muscular 
strata. 

During  contraction,  a  muscle  like  the  biceps  must  tend  to  cause  a  negative  pressure 
in  those  parts  of  the  intermuscular  spaces  from  which  it  recedes,  while  at  the  same  time 
raising  the  pressure  where  it  expands.  If,  then,  an  opening  is  made  in  the  fascia  covering 
the  muscle  belly,  lymph  will  be  aspirated  through  this  ojjening  when  the  muscle  elongates. 
During  contraction  the  muscle  bulges  into  the  opening,  and  closes  it  against  the  egress  of 
the  aspirated  lymph.  This  lymph  is  then  distributed  imder  ])ositive  pressure  in  thin 
pellicles  or  slender  columns  to  the  extremities  of  the  muscle,  where  a  negative  pressure 
has  developed  during  the  contraction  of  its  belly. 

In  actual  practice,  of  course,  the  relative  positions  of  the  contracting  belly  and  of  the 
fascial  opening  will  often  make  this  muscle-pump  a  leaky  and  defective  instrinnent.  On 
the  other  hand,  it  is  impossible  to  deny  the  importance,  in  treating  elephantiasis,  of  any 
factor  which  secures,  if  only  for  a  moment  at  a  time,  the  repeated  influx  of  lymph  into 
a  region  with  a  special  faculty  for  absorption,  and  where  experiment  shows  that  even 
after  death  fluids  will  easily  spread. 

I  hope,  in  this  connection,  to  deal  in  a  later  paper  with  experiments  upon  muscle 
herniaj,  and  the  nature  of  repair  and  absorption  at  fascial  openings. 
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INJURIES    OF    THE    DIAPHRAGM: 
WITH    SPECIAL   REFERENCE   TO   ABDOMINOTHORACIC   WOUNDS.* 

By    C.    W.    GORDON    BRYAN,   London. 

Injuries  of  the  diaphragm  are  of  consequence  partly  on  account  of  the  important 
])hysiolooieal  functions  in  wliich  the  muscle  is  engaged,  ])artly  because  of  its  close 
anatomical  relationship  to  imi)ortant  viscera  of  the  abdomen  and  thorax.  The  effects  of 
such  injuries  have  been  met  with  much  more  commonly  in  recent  years  than  in  previous 
times,  and  the  reasons  for  this  are  clear  :  street  accidents,  so  frequent  in  these  days  of 
motor  transport,  are  responsible  for  most  of  the  cases  seen  in  civil  life,  and  the  great  War, 
with  the  numerous  smaller  wars  that  have  succeeded  it,  have  brought  a  very  large  number 
of  cases  under  the  care  of  military  surgeons.  As  a  weapon  of  revenge  the  popularity  of 
the  dagger  has  waned,  but  the  revolver  has  a  prominent  place  in  methods  of  reprisal,  and 
the  diaphragm  often  suffers.  In  the  cases  usually  met  with  in  civil  surgery,  the  muscle 
is  ruptured  as  a  result  of  crushing  violence,  whereas  injuries  seen  in  military  surgery  are 
commonly  produced  by  an  open  woimd. 

Each  of  these  types  of  injury  produces  consequences  of  surgical  importance  at  two 
stages — an  early  stage  in  which  serious  symptoms  follow  immediately  after  the  injury, 
and  a  late  stage  where  the  patient  suffers  from  certain  special  complications  months  or 
years  afterwards. 

I  jjropose,  then,  to  consider  the  subject  of  this  lecture  in  two  parts,  dealing  first  with 
the  early  effects  of  injuries  of  the  diaphragm,  and  afterwards  with  their  late  effects. 

EARLY   EFFECTS   OF   INJURIES   OF   THE   DIAPHRAGM. 

Injuries  without  an  External  Wound. — When  the  diaphragm  is  injured  by  severe 
external  violence  in  the  nature  of  a  crush,  it  may  be  ruptm-ed  by  a  stretching  and 
bursting  mechanism,  or  it  may  be  torn  by  the  sharp  end  of  a  fractured  rib  ;  such 
cases  are  of  two  types,  according  to  whether  the  vault  or  one  of  the  crura  of  the 
muscle  is  implicated. 

Rupture  of  the  Vault  of  the  Diaphrogm. — Rupture  of  the  vault  is  a  commoner 
lesion  than  rupture  of  a  crus,  and  is  usually  due  to  a  person  being  run  over.  It  occurs 
most  frequently  in  children  and  adolescents,  because  their  thoracic  skeleton  is  elastic, 
and  can  be  comjjressed  to  a  considerable  degree  without  fracture.  In  adults,  on  the  other 
hand,  the  force  of  such  crushes  is  met  by  the  more  rigid  bones  and  cartilages  and  the  less 
mobile  viscera,  so  that  the  usual  results  are  fracture  of  ribs,  rupture  of  abdominal  viscera, 
or  an  association  of  both  these  elements.  Most  of  the  eases  of  this  injiuy  in  adults  have 
been  complicated  by  fractures  of  the  lower  ribs  of  both  sides. 

The  mechanism  of  simple  rupture  of  the  diaphragm  is  of  interest  ;  and  in  this 
connection  I  have  had  convincing  personal  proof  of  the  amount  of  compression  and  dis- 
placement that  the  thoracic  wall  and  upper  abdominal  viscera  can  withstand  without 
harm,  for  at  the  age  of  eighteen  it  was  my  fortune  to  be  run  over  by  a  motor-bus, 
weighing  about  two  tons  and  containing  six  people,  the  back  wheel  passing  over  the  right 
hypoehondrium  and  lower  chest,  across  the  sternum,  and  the  left  shoulder.  After  the 
accident  no  lesion  was  discoverable,  until  the  right  side  of  the  chest-wall  fell  in  three  days 


♦  The  Hunterian  Lecture  delivered  hofoie  tbe  Roynl  College  of  Surgeons  of  England  on  February  4.  1921. 
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later,  as  a  result  of  the  separation  of  the  attachments  of  the  right  costal  cartilages.  Two 
years  ago  I  saw  a  precisely  similar  condition  in  a  girl  of  three  years,  run  over  by  a  car 
which  passed  obliquely  across  the  left  hypochondrium  and  right  chest,  and  caused  no 
apparent  injury  beyond  costochondral  dislocations. 

E.  T.,  a  girl,  age  3  years,  was  admitted  to  St.  Clary's  Hospital,  Sept.  13,  1919,  immediately 
after  Ijcing  run  over.  Temperature  98°,  pulse  132,  respiration  32.  Right  thoracic  wall  displaced 
forwards  ;  'clicking'  sound  audible  at  each  respiration  ;  no  other  abnormality  detected  on  per- 
cussion and  auscultation  ;  abdomen  rigid  on  palpation,  but  moving  well  with  respiration  ;  lips 
cyanosed. 

Treated  by  strapping  chest,  after  applying  a  pad  to  right  of  sternum.  On  the  next  day  there 
were  no  abdominal  signs  or  displacement  of  the  heart,  and  the  child  went  home  in  good  condition 
on  the  sixth  day. 

Such  escapes  are  to  be  considered  fortunate,  for  it  is  by  similar  violence  that  rupture 
of  the  diaphragm  is  caused. 

Pathoi.ogy. — A  tear  of  the  right  side  is  very  uncommon  owing  to  its  relation  to  the 
liver,  which,  being  comparatively  immobile,  has  to  bear  the  brunt  of  a  compression  injury 
of  this  region  ;  a  tear  of  the  diaphragm  associated  with  rupture  of  the  liver  is  overshadowed 
by  the  more  serious  injury,  and  is  only  of  clinical  importance  if  it  causes  a  right-sided 
haemotborax.  I  have  seen  a  case  of  severe  reactionary  haemorrhage  from  the  liver  into 
the  pleural  cavity  through  an  opening  in  this  part  of  the  muscle.  On  the  other  hand, 
the  mobility  and  elasticity  of  the  viscera  on  the  left  side  enable  them  to  act  as  a  sort  of 
air  cushion  and  transmit  the  force  to  the  stretched  diaphragm,  and  it  is  ruptured  ;  the 
tear  usually  occurs  in  the  posterior  part  of  the  muscle,  and  sometimes  extends  into  its 
cesophageal  opening. 

Symptoms. — The  symptoms  at  first  are  those  of  shock,  dyspnoea,  and  disordered 
action  of  the  heart.  The  breathing  presents  certain  typical  characters  ;  its  rate  is  little 
altered,  but  it  is  almost  entirely  thoracic  in  type,  with  a  catch  at  the  end  of  insj)iration 
(sometimes  definite  spasm  or  hiccough)  ;  painful  and  repeated  cough  may  occur,  and  the 
lips  are  blue.     The  pulse  is  rapid  and  irregular. 

After  about  twenty-four  hours  the  patient  may  recover  from  shock,  and  dia- 
phragmatic breathing  is  restored  by  the  tear  becoming  plugged  with  omentiun.  The 
left  lung  is  usually  in  a  state  of  partial  collapse,  but  in  several  instances  the  patients  have 
appeared  remarkably  free  from  symptoms  after  the  first  two  days. 

The  early  development  of  a  hernia  of  the  stomach  into  the  left  pleural  cavity,  usually 
accompanied  by  omentum  and  transverse  colon,  gives  rise  to  vomiting  and  other  signs 
of  obstruction,  but  with  absence  of  distention.  Dyspnoea  and  tachycardia  recur,  from 
displacement  and  compression  of  the  lung  and  heart.  Severe  pain  is  present  in  two 
situations  :  in  the  abdomen,  accompanied  as  a  rule  by  moderate  rigidity  of  the  left  hypo- 
chondrium, and  in  the  neck  or  shoulder — a  symptom  of  great  significance,  to  which 
Mr.  Zachary  Cope^^  has  recently  directed  attention  in  disease  of  the  diaphragmatic  peri- 
toneum.    The  chest  signs  resemble  those  of  hydropneumothorax. 

The  hernia  may  reduce  itself  and  recur  later ;  it  may  become  chronic ;  or  it  may  lead 
to  early  death  from  shock  and  obstruction. 

Diagnosis. — The  difficulties  of  diagnosis  of  these  cases  are  well  known,  and  .r-ray 
examination,  even  if  the  patient  is  fit  for  it,  may  be  fallacious,  for  it  is  often  quite 
difficult  to  persuade  an  opaque  meal  to  enter  the  supradiaphragmatic  portion  of  the 
stomach. 

Treatment. — In  war  surgery  it  was  pointed  out  first  by  Lockwood^  that  the  cardiac 
and  respiratory  embarrassment  of  wounds  of  the  diaphragm  was  very  similar  to  that  of 
open  pneumothorax,  and  that  the  condition  of  patients  improved  as  soon  as  the  com- 
munication between  thorax  and  abdomen  was  closed.  It  seems  to  be  essential  that  the 
central  tendon  of  the  diaphragm  be  anchored  if  the  heart  is  to  escape  embarrassment,  and 
a  communication  between  pleura  and  peritoneum  heavily  handicaps  respiration.  It  is 
this  consideration  that  makes  early  operation  of  importance  in  cases  of  simple  rupture  of 
the  muscle  ;    and  the  poor  condition  of  the  patient  is  no  contra-indication,  for  the  rapidity 
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of  tlie  ])ulsc%  Ix'injr  partiiilly  due  to  iiu'clianieal  causes,  is  no  criterion  of  the  degree  of 
shock. 

The  left  side  of  the  diaphragm  may  he  approached  from  ahove  or  frf)m  below. 
Judging  chiefly  from  an  experience  of  war  injuries,  I  prefer  the  tlioracic  route,  as  it  gives 
an  easier  access  for  the  reduction  of  viscera,  for  deahng  with  associated  injury  of  the 
spleen  or  carchac  end  of  the  stomach,  and  for  closing  the  defect  in  the  (haphragm  ;  i)ut 
in  some  cases  signs  of  rupture  of  intestine  make  an  abdominal  incision  preferable. 

A  case  admitted  to  St.  Mary's  Hospital  illustrates  the  early  effects  of  simple  rupture 
of  the  diaphragm. 

I).  G.,  a  girl,  age  5  years,  was  run  over  by  a  taxi-cab  on  .Ian.  8,  1917.  Vomited  immediately, 
and  soon  after  admission  twice  vomited  a  small  amount  of  l)lood  and  nuieus. 

Severe  shock,  lying  on  left  side  with  knees  drawn  up  ;  abdomen,  extensively  bruised, 
immobile.     No  signs  of  fractured  ])clvis,  internal  hicniorrluige,  or  ruptured  viseus. 

After  forty-eight  hours  condition  good,  taking  ordinary  food  ;  six  days  later,  half  an  hour 
after  diiuicr,  severe  pain  in  abdomen  and  back  of  neck,  and  any  food  was  vomited  at  once.  On 
seventh  day  signs  of  fhiid  and  air  in  left  chest,  hesut  apex-beat  1  in.  to  left  of  sternum  ;  j)ulse 
feeble  and  rapid,  temperature  90°.  Vomiting  after  all  food,  severe  pain  in  neck.  Symptoms  abated 
next  day,  but  recurred  on  tenth  day. 

Diaphragmatic  hernia  diagnosed  by  surgeon,  but  x  rays  showed  bismuth  passing  normally 
below  diaphragm,  and  radiographer  considered  the  ease  hydropneumothorax.  Extreme  collapse 
precluded  exploratory  operation,  and  death  occurred  on  eleventh  day. 

Autopsy. — Tear  of  left  part  of  tendon  of  diaphragm ;  whole  stomach,  omentum,  and  part 
of  transverse  colon  in  left  pleural  sac  ;  tear  of  peritoneal  coat  of  stomach,  which  was  greatly 
distended  and  contained  bile  ;  retroperitoneal  luemorrhage  round  right  suprarenal  body  and 
duodenojejiuial  flexure.     Left  hmg  com[)letely  collapsed. 

The  alternating  periods  of  severe  illness  and  apparently  normal  health  made  the 
case  one  of  great  difficulty  ;  the  hernia  evidently  had  reduced  itself  after  its  first  appear- 
ance, only  to  recur  with  fatal  result. 

Rupture  of  the  Cms  of  the  Diaphragm. — Rupture  of  the  crus  must  be  an 
uncommon  injury,  I  have  seen  one  example,  in  association  with  fracture  of  the  spine. 
The  diaphragm  injury  was  of  clinical  importance,  as  it  gave  rise  to  great  respiratory 
distress,  and  intraj)eritoneal  haemorrhage  which  simulated  rupture  of  a  viseus.  In  such 
a  case  one  cannot  delay  for  the  presence  or  absence  of  peritonitis  to  settle  the  diagnosis. 
Having  diagnosed  injury  in  the  neighbourhood  of  the  crura  of  the  diaphragm,  with 
possible  rupture  of  the  duodenum,  exploration  was  undertaken,  under  gas-oxygen.  The 
abdominal  wall  was  infiltrated  with  novocain  (0-25  per  cent),  and  a  left  paramedian 
incision,  carried  outwards  through  the  left  rectus  opposite  the  imibilicus,  gave  good 
access  with  the  minimvmi  of  retraction — so  frequently  the  cause  of  operative  shock.  The 
diaphragm,  the  cardia,  and  the  duodenal  region  were  examined  thoroughly,  and  the 
bleeding  was  controlled  with  a  fair  degree  of  ease. 

C.  R.,  male,  age  40,  fell  more  than  thirty  feet,  landing  on  pavement  in  sitting  attitude,  on 
April  1,  1920.  Admitted  at  once  to  St.  Mary's  Hospital  suffering  from  severe  shock,  compression 
fracture  of  the  11th  and  12th  dorsal  vertebra",  and  fracture  of  |)clvis  ;  signs  of  intrathecal  bleeding 
developed  later,  ])ain  and  weakness  of  legs,  with  anaesthesia  to  level  of  left  knee. 

Five  hours  later,  vomiting  of  altered  blood,  severe  abdominal  pain.  Temperature  98°;  pulse 
104  ;  respiration  22,  shallow,  of  thoracic  type,  with  eateh  at  inspiration,  alae  nasi  working  ;  small 
area  of  rigidity,  right  upper  rectus. 

Operation. — Rupture  of  internal  part  of  left  crus  of  diaphragm  from  which,  and  from  crsojjha- 
geal  branches  of  coronary  vein,  blood  escaped  through  a  tear  in  overlying  [)eritoneum.  The 
bleeding  was  arrested,  neighbouring  structures  examined,  dilated  stomach  washed  out,  and 
abdomen  closed. 

From  second  to  fifth  day,  hiccough  and  slight  vomiting.  Complete  recovery  from  all  injuries, 
leaving  hospital  Aug.  14,  1920. 

Simple  Laceration  of  the  Diaphragm  by  a  Fractured  Rib. — ^Penetration  of  the 
diaphragm  by  a  rib  which  has  sustained  a  simple  fracture  usually  results  from  direct 
violence  to  the  ninth  or  tenth  rib,  and  the  bone  may  also  lacerate  the  spleen  or  liver. 

It  is  not,  I  think,  conunonly  realized  that  this  is  the  mode  of  injury  in  some  cases 
classed  as  ruj)ture  of  the  spleen,  and  that  the  severity  of  the  symptoms  is  partly  due  to 
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haemorrhage,  and  partly  also  to  the  handicap  that  injury  of  the  diaphragm  places  on 
heart  and  respiration.  The  chances  of  recovery  are  improved  by  closing  the  opening  in 
the  muscle. 

In  dealing  with  a  bleeding  spleen  through  an  abdominal -wall  incision,  considerable 
manipulation  may  be  necessary,  and  the  difhculty  of  exposure  makes  anything  short  of 
splenectomy  almost  impossible.  Since  it  is  known  from  experience  of  recent  years  that 
the  old  fear  of  opening  the  pleura  was  an  unnecessary  one,  the  advantages  of  aj)])roaching 
certain  injuries  of  the  spleen  through  the  chest-wall  are  definite — especially  injuries  due 
to  rib  fracture. 

In  the  absence  of  fracture,  the  tenth  rib  may  be  resected  and  the  })leura  ])ushed  aside  ; 
if  a  fracture  is  present,  the  broken  rib  is  removed,  the  openings  in  pleura  and  diaphragm 
are  enlarged,  and  their  edges  sutured  together  to  close  the  pleural  sac.  The  expostire 
of  the  spleen  thus  obtained  allows  of  the  damaged  portion  being  sutured  or  resected,  pro- 
cedures of  far  less  severity  than  splenectomy  ;  if  removal  of  the  organ  is  necessary,  the 
manipulation  of  the  pedicle,  so  productive  of  shock,  can  be  carried  out  more  gently  than 
through  an  abdominal  incision. 

Dealing  with  injured  abdominal  viscera  by  transthoracic  laparotomy  is  not  new,  for 
in  1912  Sauerbruch^  described  three  cases  on  whom  he  operated  under  diflerential 
pressure  :  in  one,  through  an  incision  of  the  seventh  interspace,  he  removed  the  spleen 
for  splenic-vein  haemorrhage,  and  sutured  a  laceration  of  the  lung  ;  in  another,  he  sutured 
a  bullet  wound  of  the  right  lung,  and  dealt  with  a  wound  of  the  liver,  through  an  incision 
in  the  sixth  intercostal  space  ;  and  in  the  third,  he  opened  the  seventh  left  interspace  and 
repaired  abdominal  and  thoracic  injuries.  He  advised  that  the  diaphragm  be  incised 
across,  or  obliquely  to  the  direction  of  its  fibres,  to  avoid  ])hrenic-nerve  injury.  Bulkeley* 
dealt  with  a  stab  wound  of  the  spleen  through  the  dia])hragm. 

Conclusions. — It  appears  then  that  simple  rupture  of  the  diaphragm  causes  symptoms 
which  may  be  easily  overlooked  or  attributed  to  shock  and  haemorrhage.  Such  rupture 
may  be  associated  with  bleeding  from  spleen  or  liver  ;  and  in  operating  for  these  con- 
ditions the  diaphragm  should  be  examined  and  sutured  if  torn,  in  order  to  relieve  the 
immediate  embarrassment  of  heart  and  huigs  and  to  prevent  diaphragmatic  hernia. 

Fracture  of  ribs  causes  laceration  of  the  spleen,  and  the  latter  should  be  dealt  with 
by  partial  resection  or  suture  when  possible,  performed  through  a  thoracic  exposure. 

Penetrating  Wounds  of  the  Diaphragm ;  Abdominothoracic  Wounds.  —  While 
I  realize  that  the  partial  cessation  of  war  makes  these  injuries  to  some  extent  a  matter 
of  historical  interest,  at  least  it  is  recent  history.  In  spite  of  all  hojjes,  wars  have  not 
finally  ceased,  and  it  is  reasonable  to  expect  that  the  opportunity  may  be  forced  upon 
some  of  us  to  return  reluctantly  to  military  surgery  ;  moreover,  in  civil  war,  and  even 
in  peace,  penetrating  wounds  of  the  diaphraguT  do  occur  froin  time  to  time. 

Such  wounds  had  a  very  high  mortality  in  the  great  War  ;  large  numbers  came  to 
casualty  clearing  stations,  smaller  numbers  were  seen  at  the  base  hospitals,  and  their 
severity  made  one  realize  how  many  deaths  on  the  battlefield  and  in  field  ambulances 
must  have  resulted  from  wounds  implicating  the  diaphragm. 

As  is  well  known,  it  was  the  experience  of  the  South  African  War  that  caused  surgeons, 
in  the  earlier  months  of  the  war  in  France,  to  abstain  from  operation  in  wounds  of  the 
abdomen,  and  active  surgery  was  reserved  for  such  later  complications  as  abscess.  The 
results  of  conservativ^e  treatment  were  soon  apparent — the  mortality  was  enormous — and 
in  1915  it  was  established  that  the  correct  treatment  of  wounds  of  the  abdomen,  with 
certain  exceptions,  was  early  operation  ;  the  exceptions  were  some  types  of  wounds  of 
the  upper  abdoinen  from  which  the  death-rate  did  not  seem  so  high. 

Severe  wounds  involving  the  thorax  as  well  as  the  abdomen  were  judged  to  be  outside 
the  range  of  active  surgery  ;  in  fact,  as  late  as  1918,  the  translation  of  Abadie's  book^ 
stated  that  "  thoraco-abdominal  association  is  either  benign,  justifying  simple  abstention, 
or  so  serious  as  to  render  illusory  the  benefit  of  intervention  in  almost  all  cases  ".  At 
this  earlier  period  the  treatment  of  these  wounds  was  little  more  advanced  than  in  the 
time  of  Waterloo.     Guthrie,^  in  his  book  which  deals  with  the  war  surgery  of  that  period 
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and  of  the  Crimea,  gives  details  of  a  series  of  eases  of  wounds  of  the  diaphragm.  He  states 
that  wounds  of  tliis  nuisele  were  known  to  the  older  snr<jeons  from  the  time  of  Pare  ; 
they  knew  that  such  wounds  were  not  immediately,  thou<>h  as  a  rule  eventually,  mortal  ; 
that  abdominal  viscera  sometimes  passed  throu<»h  woimds  of  the  diaphra<<;m  into  the 
thorax,  and  that  wounds  of  this  nuiscle  never  elosed  "  excej)t  under  rare  and  j)artieular 
eireumstances  ",  but  were  always  a  source  of  danger  to  life  unless  the  liver  or  spleen  filled 
the  opening.  He  called  attention  to  the  peculiarity  of  the  breathing — dyspna^a  with  a 
'■  peculiar  sort  of  jerk  or  spasm  " — and  to  the  important  symptom  of  })ain  on  the  top  of 
the  shoulder,  with  loss  of  power  of  the  arm.  In  treatment  he  laid  chief  stress  on  the 
necessity  for  free  external  opening  for  the  discharge  of  matter,  on  free  bleedings  and 
])urgings  of  the  patient,  and  the  use  of  o])ium. 

In  France  our  cases  were  treated  at  first  either  conservatively,  or  mere  provision  for 
drainage  was  made.  Then  the  early  operative  treatment  of  wounds  of  the  chest  was 
developed,  thanks  to  the  enterprise,  in  the  British  Army,  of  Mr.  Gask,  and  its  striking 
success  soon  led  to  its  extension  to  the  more  severe  abdominothoracic  wounds  ;  we 
closed  instead  of  enlarged  the  woimds,  blood  transfusion  became  a  routine  procedure, 
and  extensive  operations  of  excision  and  repair  were  carried  out.  These  wounds  were 
very  conuuon,  and  this  is  easily  understood  when  we  bear  in  mind  the  position  of  the 
diaj)hragm  above  the  centre  of  the  body,  and  the  large  target  that  its  sloping  surfaces 
offer  to  missiles  froni  whichever  direction  they  approach.  The  conditions  of  warfare 
made  them  particularly  serious,  even  in  comparison  with  similar  wounds  met  with  in 
civil  life. 

It  was  soon  apparent  that  operations  on  the  trunk,  with  after-treatment  usually 
carried  out  in  a  tent,  were  much  more  disappointing  in  winter  than  summer.  And  at  all 
times  of  the  year  soldiers  on  active  service  are  not  in  good  condition  for  surgery  of  this 
severe  nature  ;  excessive  cigarette  smoking,  often  right  up  to  the  time  of  operation,  made 
the  ana>sthetic  diflicult  and  increased  the  risk  of  post-operative  bronchitis  in  chest  cases  ; 
while  constipation  added  to  the  dangers  of  abdominal  wounds  and  the  difficulties  of  their 
surgery  ;  the  co-existence  of  both  factors  made  abdominothoracic  cases  particularly 
dangerous. 

The  wounds  were  usually  due  to  bullets  or  fragments  of  shell  or  bomb  ;  in  fact, 
during  my  service  as  a  surgeon  for  more  than  four  years  in  France  and  Belgium,  I  never 
met  with  a  bayonet  wound  of  the  diajjhragm.  Of  a  series  of  50  cases,  IG  were  due  to 
bullets,  34  to  shell  or  bomb.  These  include  all  those  of  whom  I  have  notes  taken 
between  August,  1917,  and  the  conclusion  of  hostilities  ;  they  include  all  cases  upon 
which  I  operated  during  that  period.  They  are  unfortunately  only  a  part  of  those  I 
made,  for  I  kept  records  also  of  all  wounds  of  the  trunk  admitted  to  the  clearing 
station  to  which  I  belonged,  but  not  submitted  to  operation  owing  to  the  pressure  of 
more  hopeful  surgery.  These  records  were  lost  during  the  rapid  travelling  that  was 
forced  upon  us  in  March,  1918,  and  they  included  many  cases  due  to  bullets  or  small 
fragments  of  shell  for  whom  operation  appeared  less  urgent,  as  well  as  those  of  bad 
prognosis.  Except  at  times  when  the  numbers  of  wounded  necessitated  the  exclusion 
of  such  cases,  I  thought  it  right  to  operate  on  the  nu  st  desperate  ones,  not  only  in  the 
hope  of  occasional  successes,  but  also  because  a  policy  of  despair  is  bad  for  morale.  Of 
the  50  cases,  26  were  evacuated  to  the  base,  and  24  died  in  the  clearing  stations. 

Prognosis. — The  prognosis  in  shell  wounds  depended  partly  on  the  size  of  the 
fragment  :  a  man  rarely  reached  England  with  a  large  fragment  retained  in  thorax  or 
abdomen  ;    such  patients  either  died,  or  had  the  missiles  extracted  in  France. 

The  most  complicated  case  upon  which  I  ojjcrated  was  wounded  by  a  very  large 
l)iece  of  bomb  which  entered  the  epigastrium,  and,  among  other  things,  completely 
bisected  the  stomach. 

Case  18.— Gunner  T.  H.,  wounded  7..*«)  a.m.,  Dee.  15,  1917.  .Admitted  2^  hours  later  with 
large  wound  of  left  epigastrium  ;  collapse,  dyspna^a,  pulse  140.  After  two  liours'  Tesuseitation', 
l>ulse  108. 

Operation. — Wound  excised,  stomach  found  divided  into  two  almost   r<iii;il   parts,  jejunum 
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divided,  large  hole  in  transverse  mesocolon,  lacerations  of  liver,  spleen,  and  sj)lenic  flexure  ;  very 
large  projectile  embedded  in  left  dome  of  diaphragm  ;  fractured  ribs.  Foreign  body  removed, 
and  stomach,  jejunum,  spleen,  diaphragm,  and  transverse  mesocolon  sutured  ;  wound  closed  ; 
splenic  flexure  colostomy  through  separate  incision.     Death  same  day. 

This  case  illustrates  the  apparent  improvement  that  may  follow  treatment  by  rest 
and  warmth,  and  the  difficulty  of  deciding  before  exploration  whether  active  surgery  can 
help  ;  it  was  remarkable  that  the  man  reached  the  clearing  station  and  lived  through 
the  operation. 

The  most  serious  elements  of  a  wound  traversing  the  diaphragm  may  be:  (1)  The 
actual  opening  in  the  muscle  ;  (2)  The  injury  of  thoracic  organs  ;  (3)  The  abdominal 
lesions  ;    (4)  Severe  injuries  of  abdominal  and  thoracic  viscera  in  the  same  patient. 

The  danger  of  the  actual  opening  is  twofold  :  it  considerably  handicaps  the  respira- 
tion and  circulation  of  a  man  suffering  from  shock  and  haemorrhage,  and  it  allows  the 
escape  of  abdominal  contents  into  the  thorax  at  once  or  at  a  later  date  ;  and  it  enables 
infection  to  spread  from  below  the  diaphragm  to  the  pleura,  and  vice  versa. 

The  thoracic  injuries  interfere  with  respiration  from  collapse  of  the  lung,  ha'mothorax, 
and  pneumothorax  ;  and  they  may  endanger  life  by  loss  of  blood,  sepsis,  and  injury  of  the 
heart.  The  dangers  of  the  abdominal  lesions  are  haemorrhage,  sepsis,  intestinal  obstruc- 
tion, and  interference  with  processes  of  metabolism,  such  as  may  result  from  a  wound  of 
the  liver. 

The  Diagnosis  of  injury  of  the  diaphragm  can  usually  be  settled  in  through-and- 
through  wounds  of  the  body  by  estimation  of  the  line  that  the  missile  has  taken  ;  if  the 
projectile  is  retained,  its  localization  by  x  rays  and  the  character  of  the  breathing — 
thoracic  in  type,  with  a  catch  at  the  end  of  inspiration — are  the  indications  of  most  value. 

The  patients  usually  arrived  at  the  clearing  station  in  a  condition  of  shock,  cold  and 
exhausted  ;  at  this  stage,  estimation  of  the  blood-pressure  gave  a  more  useful  indication 
of  their  state  than  the  pulse -rate  ;  the  slow  pulse  of  men  wounded  in  the  liver  is  apt  to 
be  deceptive. 

Treatment — General  Considerations. — In  most  cases  resuscitation  by  rest  and 
warmth  was  necessary,  but  prolonged  delay  is  dangerous  ;  the  delay  caused  by  sending 
special  cases  to  special  wards  on  arrival  seemed  to  me  a  thing  to  be  avoided,  but  special 
wards  for  after-treatment  were  of  great  value.  The  primary  objects  of  early  operation 
in  chest  wounds  are  the  prevention  of  sepsis  and  the  closure  of  an  open  wound  of  the 
pleura,  and  the  same  considerations  apply  when  the  abdomen  is  also  involved  ;  but  here 
the  further  complication  of  serious  internal  or  external  haemorrhage  is  more  often  present. 
Every  hour  of  waiting  diminishes  the  chances  of  success. 

Clean  bullet  wounds,  and  small  through-and-through  shell  wounds,  often  did  well 
without  operation,  haemothorax  being  dealt  with  by  aspiration  repeated  at  short  intervals, 
keeping  the  pleura  as  dry  as  possible.  In  some  of  the  lighter  cases  such  simple  operations 
as  excision  and  suture  of  the  wounds  of  the  thoracic  wall  and  the  diaphragm  were  per- 
formed, especially  for  through-and-through  wounds  fracturing  a  rib  ;  but  experience  of 
sepsis  of  lung  and  pleura,  extraperitoneal  cellulitis,  and  abscess  of  the  liver  convinced  me 
that  thorough  cleansing,  or  excision,  and  repair  of  the  whole  track  of  the  missile,  especially 
if  it  was  retained,  was  the  safer  policy.  Conservative  surgery  should  be  reserved  for 
special  times,  such  as  cold  weather  and  shortage  of  stoves.  Radical  treatment  is  specially 
necessary  where  a  wound  is  due  to  a  projectile  of  any  size,  for  lacerated  muscle  and  frac- 
tured bone  will  surely  become  infected  if  not  excised  ;  a  large  projectile  usually  carries 
in  cloth,  and  if  retained  in  a  viscus  always  causes  infection  ;  a  large  wound  of  the  thorax 
remains  open, or  if  closed  at  first  will  re-open,  producing  the  conditions  known  as  'sucking' 
and  'leaking'  wounds  ;  and  a  large  wound  of  the  diaphragm  by  remaining  open  impedes 
the  action  of  heart  and  lungs,  and  is  likely  to  lead  to  diaphragmatic  hernia. 

The  severity  of  the  patient's  general  condition  is  no  bar  to  active  surgery,  for,  to  a 
man  who  appears  very  ill  soon  after  the  receipt  of  a  wound  of  the  diaphragm,  operation 
usually  holds  out  the  only  hope  of  recovery,  and  it  is  often  impossible  to  estimate  to 
what  extent  syniptoms  are  due  to  haemorrhage,  to  mechanical  interference  with  thoracic 
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viscera,   and  to  liernia  of  abdominal   contents,  all   of  which   can   be  corrected   by  early 
operation. 

Opkhative  Mktiiods. — Two  jrencral  methods  of  operation  for  abdominothoracic 
wounds  have  been  employed  by  dilTcrent  surj^eons  : — 

A.  Operation  through  an  abdominal  incision,  repairing  the  diaphragm  from  below, 
and  dealing  with  the  visceral  lesions  ;  a  separate  incision  of  the  thoracic  wall  being  made, 
if  necessary,  for  repairing  the  intrathoracic  injuries. 

B.  An  incision  through  the  lower  part  of  the  chest  wall,  carried  forwards  and  down- 
wards into  the  abdominal  wall  in  certain  circumstances  ;  the  wound  of  the  diaj)hragm 
is  excised  and  repaired,  and  the  lesions  of  thoracic  and  abdominal  viscera  are  dealt  with 
through  the  one  incision. 

It  has  been  found  possible  to  deal  with  most  of  the  abdominothoracic  wounds  by  the 
latter  type  of  operation,  and  I  will  give  a  general  description  of  its  stages. 


Fig.  100. —  Excision  of  wound  of  chest  wall  and  fractured  rib,  exposing  wound  of  diaphragm. 


1.  If  there  is  a  woimd  of  the  lower  part  of  the  thoracic  wall,  it  is  excised  with  the 
injured  muscle,  bone,  and  pleura  in  one  piece,  and  enlarged  sufficiently  to  give  access  to 
the  path  of  the  missile  {Fig.  100). 

2.  Any  lesion  of  the  lung  is  then  dealt  with,  pieces  of  metal,  cloth,  and  bone  being 
removed,  and  the  contaminated  portion  of  lung  is  best  excised  and  sutured. 

3.  The  pleura  is  then  cleared  of  blood  and  clot — in  slight  cases  by  swabbing,  in  severe 
ones  by  eusol,  run  in  through  a  tube  and  siphoned  off.  Swabbing  has  advantages,  but 
causes  a  great  deal  of  shock,  if  prolonged. 

4.  The  pleura  having  been  made  as  dry  as  possible,  the  wound  of  the  diaphragm  is 
excised,  and  an  incision  about  five  inches  long  is  made  through  the  muscle  {Fig.  101)  ; 
its  edges  are  then  sutured  to  the  ])arietal  ])leura  and  intercostal  nuiscles  all  round  the 
wound  of  the  chest  wall,  so  as  to  close  the  main  pleural  cavity  completely  {Fig.  102). 

The  above  stages  should  be  carried  out  as  rapidly  as  possible,  to  lessen  the  risks  of 
pneumothorax. 


124 


THE     BEITISH    JOUENAL     OF     SUEGEEY 


I'lG.  101. — Kxfision   of  wound  of  diaphragm. 


5.  The  abdominal  viscera  are  then  examined,  and  injuries  are  repaired.  By  this 
exposure  the  spleen  can  be  dealt  with  easily,  the  anterior  surface  of  the  stomach  and  the 
cardia  are  in  view,  and  its  posterior  surface  can  be  examined  by  tearing  through  the 
phrenicogastric  omentum  ;    the  jejunum  and  colon  can  be  delivered  and  examined,  and 

the  kidney  is  within  reach  ;  if  there 
is  any  difliculty,  the  incision  is  carried 
downwards  and  forwards  into  the 
abdominal  wall,  dividing  the  costal 
margin  if  necessary. 

The  woimd  is  sutured  in  layers 
(Fig.  103),  drainage  of  the  abdomen 
being  established  in  certain  cases.  It 
was  my  habit  to  drain  the  muscle 
layer  with  rubber  tissue,  and  to 
insert  the  skin  stitches  at  fairly  wide 
intervals. 

Suturing   the    diaj)hragm   to   the 
chest    wall     has     certain    advantages 
over    separate    suture    of    diaphragm 
and    parietes    inde])endently  : — (1)    It 
ensures    more    secure    closure    of    the 
pleural   sac  ;    (2)  It  alh)ws  the  abdo- 
minal part  of  the  operation  to  be  done  after  the  pleural  cavity  has  been  closed  ;    (3)  It 
permits  of  drainage   of  the   peritoneiuu,  and  the   nuiscles  ;    (4)  The  costophrenic  recess 
can  be  closed  off  from  the  main  pleural  sac,  and  drained,  in  certain  cases. 

If  it  is  ever  thought  advis- 
able to  drain  the  main  pleural 
cavity,  this  should  be  done  by 
a  valvular  method,  permitting 
air  and  fluid  to  escape  but 
preventing  re-entry. 

An  operation  such  as  I 
have  described,  modified  to  suit 
the  needs  of  individual  cases, 
provides  good  access  to  every 
part  of  the  lung,  and  in  this 
way  I  have  dealt  with  wounds 
of  the  spleen,  stomach,  liver, 
colon,  kidney,  pancreas,  and 
small  intestine. 

Treatment  of  Shock  and 
Results  of  Haemorrhage. 

The  Method  of  Ancesthesia. 
— An  operation  such  as  this 
is  a  severe  one  for  a  re- 
cently wounded,  anaemic  man, 
and  every  care  must  be  taken 
to  avoid  additional  shock  ;  in 
this  the  method  of  anaesthesia 

is  the  most  imiX)rtant  consideration.  Paravertebral  novocain  analgesia,  with  gas-oxygen, 
is  the  method  of  choice  ;  when  gas  was  unavailable  just  sullicient  chloroform  was  given 
to  keep  the  patient  in  light  sleep,  if  there  was  a  wound  of  the  lung  ;  otherwise,  a 
similar  stage  of  anaesthesia  was  obtained  with  ether.  Paravertebral  nerve-blocking  is 
quicker  than  local  infiltration  of  the  area  of  operation,  and  is  more  suitable  when 
excision   of  a    contused   and  lacerated  wound  is  the  first  stage  of  the  operation.     The 


Fig.  102. — Diaphragm  sutured  to  t!ie  intercostal  muscle,-!,  closing  pleural  sac, 
and  e.xposing  abdominal  viscera. 
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intercostal  nerves  were  blocked  with  1  per  cent  novocain,  some  two  cubic  centimetres 
bein<>;  injected  at  the  lower  margin  of  each  of  the  ribs  selected,  nejir  its  anirle  :  ms  Tiuiny 
as  ten  nerves  were  blocked  in  some  cases. 

I  would  take  this  opportunity  of  exprts^iii^  my  debt  to  ( aptain  Lan<,fdale-Siiiitli 
and  Captain  W.  Stott   for  their  skilful  administration  of  many  diflicult  anu'sthetics. 

liloud-lmnsfusion  was  responsible  for  many  recoveries  ;  and  I  was  fortunate  in  beinj? 
associated  for  some  months  with  Mr.  Harrison,  of  the  I'nitcd  States  Medical  Service,  and 
his  team  of  workers,  who  were  available  day  and  ni<>ht  for  the  special  treatment  of  shock, 
thanks  to  the  kindness  of  Dr.  Crilc.  The  blood  was  given  usually  towards  the  end  of 
the  operation  ;  this,  I  think,  is  less  wasteful  and  perhaps  more  valuable  than  if  it  is 
carried  out  as  a  preliminary  resuscitation  measure  ;  for  one  thing,  a  patient  operated  on 
before  transfusion  needs  less  ana'sthetic. 


Fig.  103. — Closure  of  the  abdomen  by  suture  o£  peritoneum  and  muscles. 


Oxygen  was  given  during  and  for  several  hours  after  the  operations — the  only 
stimulant  that  is  not  valueless  or  harmful. 

Rectal  and  subcutaneous  saline,  vip  to  twenty  pints  in  twenty-four  hours,  was  used 
as  a  routine  ;     and    for   delayed  '  abdominal   shock '  and  distention,  pituitrin  was  given. 

Varieties  of  Wounds  of  the  Diapliragm. — To  make  an  elaborate  [classification 
of  wounds  of  the  diaphragm  would  serve  no  useful  pur|X)se,  but  one  may  consider  the 
actual  wounds  of  the  various  parts  of  the  muscle,  and  the  associated  injuries  of  the 
different  neighbouring  structures. 

The  following  aspects  may  be  borne  in  mind  : — 

1.  The  i)art  affected,  whether  the  central  tendon,  the  right  or  left  vault,  or  the 
margin. 

2.  The  relation  of  the  direction  of  the  missile  to  the  muscle  :  parallel  to  its  surface, 
causing  injury  by  in-driven  fragments  of  rib,  or  producing  a  gutter  wound  :  oblique, 
perforating  the  muscle  ;  missiles  whose  direction  nearly  corresponds  to  the  long  axis  of 
the  trunk. 

3.  Complications  of  sepsis  and  haemorrhage. 

4.  Associated  injury  of  liver,  spleen,  pancreas,  kidney,  stomach,  colon,  jejunum, 
omentum,  or  lung. 

5.  Prolapse  of  abdominal  viscera  into  the  thorax. 
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Illustrative  Cases. — It  is  proposed   to  give  illustrations  of  the   various   types  from 

the  cases  that  came  within  my  experience. 

Most   wounds   of  the    central    tendon    involve   the   heart  ;     such    cases    very    rarelj^ 

reached  the  clearing  station,  and  those  I  saw  were  moribund  on  arrival.     Guthrie®  gives 

notes  and  a  sketch  of  a  wound  of  this  area, 
injuring  the  pericardium,  heart,  lung,  and  liver  ; 
the  soldier,  woimded  at  Waterloo,  died  of  pneu- 
monia the  following  November,  having  suffered 
since  the  wound  from  "  palpitations  and  other 
imeasy  sensations  in  the  chest  "  {Fig.  104). 

Contour  wounds,  more  or  less  in  the  line 
of  the  margin  of  the  thorax,  may  cause  severe 
injury  to  the  edge  of  the  diaphragm  without 
involvement  of  the  pleura.  Wounds  of  this  type, 
even  when  the  peritonevun  is  uninjured,  repay 
early  operation,  for  excision  en  masse  of  the  wound 
and  fractured  cartilages  and  ribs,  and  suture  of 
the  diaphragm  and  parietes,  prevent  suppuration 
and  the  disability  that  results  from  a  large  mass 
of  scar  tissue  in  this  situation. 

In  wounds  at  a  higher  level,  the  missile 
might  remain  above  the  diaphragm,  but  a  small 
perforation  be  caused  by  a  fractured  rib  driven 
throujjh  the  muscle. 


Fig.  104.— Wouii.l  (jf  the  (■(•iit}-,:l  tcihloii 
of  diaphrasftn,  pericanliuiii,  iuid  left  ventricle 
of  heart  {after  Outhrie). 


Case  31. — Wound  of  diaphragm  and  liver  by  fractured  rib  {Fig.  105). 

Gunner  D.  .J.  W.,  wounded  by  shell  9.;}0  a.m.,  May  Ki,  1918.  The  missile  passed  through 
the  right  arm,  dividing  the  brachial  artery,  and  entered  the  chest  in  the  mid-axillary  line,  frac- 
turing the  6tli  and  7th  ribs. 

Operation,  six  hours  later. — Wounds  of  arm  excised, 
artery  ligatured  ;  wound  of  thorax,  with  fractured  {)art  of 
ribs,  excised  ;  projectile  removed  from  posterior  part  of 
pleural  cavity,  which  was  then  cleansed  and  its  upper  part 
closed    by    suture    of    diaphragm    to     chest    wall  ;     hole    in 

diaphragm,  due  to  fractured  end  of  7th  rib,  sutured  ;    liver        |  T'CV  \  N  \^      V 
wound  not  bleeding.     Wound  closed,  with  rubber-tissue  drain  l\\  \  X/\.^ 


to  costophrenic  recess. 

Aseptic  healing  of  wound  of  thorax.  Evacuated  to  l>ase 
on  ninth  day,  with  no  chest  symptoms. 

Similar  wounds  fracturing  several  of  the  lower  ribs 
were  frequently  responsible  for  severe  injury  of  the 
pleura,  diaphragm,  and  underlying  viscera  by  indriven 
bone,  again  the  missile  itself  not  penetrating.  Wounds 
of  this  type  were  commonly  seen  on  the  right  side,  left- 
sided  ones  being  more  rapidly  fatal. 

Case  26. — Contour  w^ound  causing  indriven  fractures 
of  five  ribs  and  severe  laceration  of  diaphragm  and  liver, 
•with  prolapse  of  omentum  {Fig.  106). 

Pte.  A.  T.,  wounded  by  shell  11  a.m.,  March  24,  1918; 
extensive  open  wound  of  right  lower  thorax,  prolapsed 
omentum.  On  admission,  ten  hours  later,  pulse  72,  poor 
volume. 

Operation,  at  once. — Excision  of  the  large  mass  of 
damaged    tissue,    with     fractured    parts    of    five    ribs,    and 

lacerated  area  of  diaphragm  ;    pleura  cleansed  and  closed  ;    lacerated  liver  resected  and  sutured  ; 
prolapsed  omentum   removed  ;     liver  packed,   peritoneal  ca\aty  closed  off  by  suture. 

The  patient  had  been  woimded  in  front  of  Arras  on  a  day  of  the  greatest  anxiety  to 
the  British  Army  ;  he  had  to  be  sent  to  the  base,  in  good  condition,  on  the  following  day.  I  was 
unable  to  trace  his  subsequent  history,  but  his  chances  were  small. 


]''1G.  105  .—Case  31.     AVound  of  tlie 
diaphragm  and   hver  by  in-driven  rib. 
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On  the  left  side,  wounds  of  this  nature  may  cause  injury  of  the  stomach  or  spleen,' 
or  allow  the  escape  of  abdominal  viscera  into  the  pleural  cavity. 


FlG/1106. —  Case  26.  Severe  contour  wound 
fracturiiif,'  five  ribs,  with  laceration  of  the  diaphragm 
and  liver. 


Fig.  107. — Case  16.  Contour  wound  fracturing 
the  eighth  rib;  prolapse  of  stomach  and  omentum 
througii  wound  of  diaphragm. 


Case  16. — Contour  w^ound  w^ith  immediate  prolapse  of  stomach  and  omentum  into 
pleural  cavity  {Fig.  107).  ,. 

Sapper  A.  S.,  wounded  by  shell  Dee.  9,  1917,  admitted  same  day  with  large  'sucking'  wound 
fracturing  8th  left  rib  ;    extreme  dysj)na>a,  pulse  130. 

Operation. — Wound  and  shattered  rib  excised  ;  stomach  and  omentum,  in  which  were 
embedded  many  rib  fragments,  ])rolapsed  through  large  opening  in  diaj)hragm  ;  stomach  reduced, 
after  suture  of  a  laceration  of  its  ])eritoneal  coat,  and  omentum  removed  ;  inner  margin  of  dia- 
piiragm  opening  sutured  to  intercostals,  and  wound  closed  with  subcutaneous  drain.  At  close  of 
operation,  breathing  and  pulse  were  much  improved. 

Third  day,  pulse  110,  condition  fairly  good,  but 
signs  of  extensive  bronchitis  in  both  lungs  ;  death  from 
bronchopneumonia  on  fourth  day. 

The  man  was  fat  and  forty,  and  this  and  the  cold 
weather  were  unfavourable  factors. 

The  severity  of  some  of  these  'stove-in'  wounds 
was  frightful,  but  the  outlook  without  operation 
was  hopeless,  and  one  hoped  that  occasional 
success  might  reward  perseverance.  It  was  extra- 
ordinary that  some  of  the  cases  reached  the  clearing 
station  and  survived  operation  even  for  a  short 
time. 

Citsc  22. — Large  v/^ound  of  right  thorax,  causing 
comminution  of  six  ribs  and  severe  laceration  of 
diaphragm  and  liver  (Fig.   108). 

Pte.  A.  G.,  wounded  by  rifle  bullet  9  a.m.,  Dec.  29, 
1917.  Admitted  4.  p.m.,  extreme  collapse,  wound  >\  in. 
by  3  in.,  with  blood,  bile,  and  air  escaping.  After 
700  e.e.  blood  transfusion,  slight  improvement. 

Oj)eration,  at  't  p.m. — Woimd  excised  en  masse  with  several  inches  of  six  comminuted  ribs; 
pleura  closed  after  eusol  irrigation.  Laceration  of  liver,  10  in.  long  and  4  in.  deep,  trimmed, 
cleaned,  packed  ;    wound  partially  sutured.     Death  twenty-four  hours  later. 


Fh;.  108. — Cttie  22.  Larvre  wound  frac- 
turing six  ribs  and  lacerating  the  diaphragm 
and  liver. 
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Missiles  whose  line  is  nearly  parallel  to  the  surface  of  the  diaphragm  may'cause  long 
cuts  in  the  muscle,  sometimes  not  dividing  the  ])eritoneum.  This  type  of  wound  would 
allow  the  subseqvient  development  of  diaphragmatic  hernia  with  a  peritoneal  sac. 

Case  1 . — Gutter  -wound,  of  diaphragm,  with  missile 
retained  in  costophrenic  recess  [Fig.  109). 

Corpl.  .J.  L.  K.,  wounded  by  sliell  Aug.  11,  1917. 
On  admission,  lacerated  wound  related  to  ninth  left  rib, 
left  abdomen  rigid,  left  thorax  immobile.  A'  rays  showed 
left  diaphragm  paralyzed,  and  projectile  related  to  its 
posterior  part. 

Operation. — Woimd  and  fractured  rib  excised  ;  exam- 
ination showed  a  woimd  of  the  diaplnagm  2  in.  long  by 
1  in.  wide  running  from  before  backwards.  Incision  ])ro- 
longed  forwards  and  downwards  ;  examination  of  imder 
aspect  of  diajjluagm  showed  its  j)eritoneinn  intact. 
Returning  to  the  ))leural  cavity,  a  j)iccc  of  shell,  J  in.  in 
diameter,  and  some  cloth  were  removed  from  eostoi)hrenic 
recess.  Diaphragm  and  parietes  sutured,  with  subcutane- 
ous rubber-tissue  drain. 

Wound  healed  by  first  intention,  the  ])aticnt  being 
sent  to  the  base,  quite  fit,  ten  days  later. 


Fkj.  \m.—Case  1.     Gutter 
pliragni,  witliout  injury 


wound  of  the 
of  peritoneum. 


On  the  right  side,  through-and-through  bullet  wounds  from  the  hypochondrium  to 
the  eighth,  ninth,  or  tenth  intercostal  space  usually  do  not  need  operation  in  the  absence 
of  bleeding  which  is  imusual  ;  the  thoracic  injury  is  limited  to  the  costophrenic  recess, 
and  ha'niothoiax  is  dealt  with  by  as[)iration,  which  shoidd  be  repeated  frequently  to 
minimize  subsecpienl  adhesions. 

If,  however,  by  a  woimd  of  I  ids  t\  pe  a  rib  has  been  fractured,  there  is  distinctly  more 
risk  of  infection,  which  would  sjjread  IVom  the  comminuted  fragments  to  the  pleura.  At 
the  first  possible  opportunity,  therefore,  the  wounded  skin,  muscle,  pleura,  and  fractured 

segment  of  rib  are  excised  en  masse,  and  primary 
suture  is  carried  out  ;  in  many  cases  of  this 
nature  I  closed  the  pleural  sac  by  suturing  the 
diaphragm  to  the  chest  wall. 

Through-and-through  wounds  due  to  small 
fragments  of  shell  were  treated  on  the  same 
lines  ;  but  infection  of  the  pleura  or  liver,  and 
subphrenic  abscess,  occurred  more  commonly  than 
in  bullet  wounds  of  this  region.  The  following 
cases  illustrate  these  varieties  of  sepsis. 


Case  12. — Through  and-through  bullet  Tvound 
of  liver  and  pleura  causing  subphrenic  abscess 
{Fig.  110). 

Pte.  C.  S.,  wounded  Nov.  30,  1917  ;  entrance 
to  right  of  lower  dorsal  spine,  exit  in  right  hypochon- 
<lrium.  Admitted  in  good  condition,  pulse  7(5,  no  sign 
of  bleeding.  Dec.  7,  symptoms  and  signs  of  sub- 
phrenic abscess. 

Operation.  —  Healed  posterior  wound  excised 
through  intercostal  space,  pleura  closed,  wound  of 
diaphragm  reopened,  and  pus  and  old  blood  lying 
behind  liver  evacuated  ;  drainage  ;  a  fractured  trans- 
verse process  was  felt. 
After  profuse  discharge  for  some  days,  the  condition  cleared  up,  and  the  man  was  sent  to  the 
base,  quite  fit,  Dee.  14,  there  being  only  slight  serous  discharge  ;    no  thoracic  complications. 

Case  14. — Through-and-through   bullet  w^ound,    exit      sucking  ',  follow^ed  by  empyema 
and  extraperitoneal  subphrenic  abscess  [Fig.  111). 

Lieut.  A.  B.  L.,  wounded  Dec.  6,  1917;    entrance  at  tenth  right  interspace,  exit  at  twelfth 
rib,  large  and  'sucking'.     On  admission  the  following  day,  collapse  and  severe  dyspnoea. 


Pig.  llO.^Case  12.  Througli  -  and  -  throufjli 
bullet  wound  of  the  diaphragm  and  liver  causing 
subphrenic  abscess. 
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()/)erution. —Kxit  wound  and  fractured  tweU'th  rib  excised,  ])leura  closed,  track  passing  behind 
bare  area  of  liver  cleaned  and  drained  with  rubi)er  tissue  ;    peritoneum   not  opened. 

Dec.  11.  eiiipyema  as|)irate(i,  |)neinn()C()cci  identilled  ;  operation  pleura  cleared  of  lymph 
and  pus.  valvular  (Irainajie  ;  extraperitoneal  abscess  treated  by  two-hourly  instillation  of  brilliant- 
•jrcen  solution  throu<fh  Carrel  tubes.  A  subsetpieiit  operation  for  counter-drainaj^c  of  the 
empyema  was  performed,  and  the  patient  eventually  recovered  after  a  long  illness  with  severe 
toxaMuia. 

Shell  wounds  of  the  rijjht  side  of  the  dia})hrauni  are  much  more  danjjerous  tlian  those 
due  to  bullets,  and  primary  operations  for  the  arrest  of  luemorrhafjc  and  the  prevention 
of  sepsis  are  freciiicntly  necessary.     Severe  lurmorrluifie  from  the  liver  was  comparatively 
uncojnmon,    and    was    usually    caused    by 
larjje  fragments  of  shell.  I       \  \ 


Fig.  III.— Case  14.  Tlirout,'h-and-throuf,'h  bullet 
wound  of  the  diaphragm  causing  empyema  and  extra- 
peritoneal subphrenic  abscess. 


11:.'.  -('((St  10.     ."^evere  wound  ot  the  diaphragm 
anil  liver,  with  open  pneumothorax. 


Case  10. — Large  bleeding   wound  of  liver,  w^ith    open  pneumothorax  {Fig.  112). 

Pte.  A.  H.  R.,  wounded  by  bomb  at  2  p.m.,  Oct.  81,  1917  ;    large  wound  2  in,  outside  right 
nipple,    which,    being    'sucking',    was 
sutured  at  the  field  ambulance.     I^arge 
missile  could   be    felt    among    muscles 
related  to  ninth  intercostal  space. 

O/ieration,  9..'}()  p.m. — Kntrance  of 
sixth  interspace  excised  and  enlarged  ; 
much  blood  and  some  fragments  of 
liver  lying  free  in  pleural  sac  removed  ; 
large  wound  of  diaphragm  excised, 
and  pleural  cavity  closed  ;  detached 
pieces  of  liver  reniov-ed  from  subphrenic 
space ;  large  gutter  wound  of  liver, 
bleeding  (Fig.  113);  liver  wound 
cleaned,  light  gauze  pack,  suture  of 
parietcs.  Projectile  and  surrounding 
tissues  excised,  opening  pleura  at  nintli 
interspace  ;   sutured  without  drainage. 

Next  day,  temperature  10.>^. 
Third  day,  temperature  102',  pulse 
100,  much  bile  and  old  blood  discharg- 
ing from  drained  wound.  Twelfth  day, 
patient  (piite  fit,  temperature  having 
l)een  normal  for  some  days  ;  posterior 
woimd  healed  without  se|)sis  ;  anterior 
wound  clean  and  closed  bv  healthy 
gramdation  tissue.     Sent  to  base. 


Fig.  113.— (•«.»«■  10. 


.Vpproximatc  representation  of  severe  wound 
of  the  liver. 


A   common    variety   of  wound 
was  where  a  small  fragment  of  shell 

had  passed  through    the    lower  j)art    of  the  thorax  into  the  liver,  and   wa 
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first  I  thought  these  eases  could  be  treated   conservatively,  but  experience  showed  that 
cloth  was   often  carried   in  and  caused  acute  su])puration  in  the  liver  in  some  cases. 

Case  7. — Abscess  of  liver  around  two   pieces  of  shell  {Fig.  114). 

Pte.  .1.  h\  11.,  wounded  Oct.  20,  1917,  missile 
fracturing  anterior  part  of  right  eiglith  rib. 

Operation,  the  same  day.  Wound  of  chest  wall  and 
of  diaphragm  excised  and  suture*!  independently  without 
drainage.  Sixth  day,  wound  healed,  aseptic  ;  fever, 
tenderness  of  liver.  A'  rays  sliowed  two  foreign  bodies 
in  left  lobe  of  liver.  On  the  seventh  day  I  was  asked 
to  ojjerate  on  the   man,  who   was   intensely  toxa-mie. 

Second    Ojteration. — Exposure    by     the     method    of 

Auvray  ;  foul-smelling  snbphrenic  abscess  opened  :   wouiul 

entering    upper     and    outer    aspect    of    the    liver    traced 

through  long  track  to  abscess,  containing  two  pieces  of 

shell,  situated  in   posterior  part  of  the  left  lobe  ;    abscess 

,,      ,.  _      .,  ,   ,     ,.  drained,     wound    sutured.       Death     from     toxaemia    the 

lIG.  114.     Case  i.     Abscess  of  tlie  liver  _    .      , 

arouiul  two  i>ioces  of  shell.  next    <ia\  . 


I  have  only  on  two  occasions  used  the  incision  of  Auvray-",  whereby  a  llap  containing; 
parts  of  the  eighth,  ninth,  and  tenth  costal  cartilages  is  turned  inwards,  ^ind  the  diai)hragni 
is  incised  below  the  pleural  reflection  line  ;  the  method  gave  a  very  good  exposure  of  the 
upper  surface  of  the  liver,  but  it  appeared  to  me  unduly  destructive  of  nerves  and 
productive  of  shock. 

As  well  as  infection  of  the  liver,  fragments  of  shell  retained  in  this  organ  often 
caused  infection  of  the  ])leura  and  the  subphrenic  space,  wiiile  secondary  luemorrhagc 
into  the  })lcura,  and  biliary  fistula,  were  less  fre(pient  complications.  Sir  (icorge  Makins* 
has  described  the  varieties  of  biliary  fistula  :  in  7  out  of  15  cases  the  fistula  opened 
by  way  of  the  pleura  ;  in  one  case 
fifteen  })ints  of  bile  were  removed  by 
repeated  aspirations. 

Ex})erience  of  such  complicatit)ns 
convinced  me  that  it  was  safer  to 
remove  by  primary  operation  every 
fragment  of  shell,  bone,  or  cloth  from 
this  viscus.  The  o|)eration  is  quick  and 
simple.  The  thoracic  wound  is  excised, 
the  opening  in  the  diaphragm  is  identi- 
fied, and  a  cone  of  the  muscle  is  pulled 
well  out,  so  as  to  close  off  the  pleural 
sac  {Fig.  115)  ;  the  edges  of  the  dia- 
})hragm  wound  are  then  excised,  and 
the  muscle  is  sutured  to  the  intercostals  : 
the  track  in  the  liver  is  followed  to  the 
missile,  and  is  cleansed  with  Volkmann's 

spoon  and  gauze  after  the  missile  and  all  cloth  have  been  extracted  ;    the  wound  of  the 
chest  wall  is  closed,  with  a  wick  of  gauze   or  rubber   tissue  in  the  liver  track. 

Lockwood"  advises  that  the  liver  wound  be  sutured  and  the  diaphragm  and  chest 
wall  be  closed  independently  without  drainage  ;  but  I  think  it  is  safer  to  drain  the  liver, 
and  this  is  allowed  by  the  method  of  suture  of  diaphragm  to  intercostals.  A  description 
of  a  typical  case  may  be  given  : — 

Case  20. — Removal  of  shell  fragment  [and  cloth  from  liver  (4  in.  deep)  by  trans- 
thoracic operation  {Fig.   116). 

Gnr.  W.  R.,  wounded  2  )).m.,  Dec.  22,  1917  ;  lacerated  wound  of  eighth  rigid  interspace  in 
mid-axillary  line.  On  admission,  Dee.  28,  there  were  present  dyspnoea  with  catch  in  insj)iration, 
and  frequent   irritating,   |)ainful  cougli  ;    x  rays  showed  foreign  body  in  liver. 
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I'Ui.  115.— Diapliraj-'ni  imlled  out  of  tlie  wouml  to  clos- 
sac  (luriiii;  excision  of  wouiul  of  (iiapliras^m. 
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Case  20.     Fractnciit   of  slioll 
retained  in  tlie  liver. 


Opentlion,  (i  p.m. — Wound  cxcist'd,  iniikiiiji  <)|K'niii<i;  2  in.  lonj/  in  pitiira  ;  wound  of  diii- 
l)hra^in  excised  after  clearinjj  pleura  of  l)l()0(i  l)y  swahhinj^  ;  pleura  closed  ;  track  in  liver  explored 
with  fin<jer.  and  shell  fraj^inent  and  pieces  of  cloth  removed,  from  4  in.  dce|>,  with  spoon  ; 
track  cleaned  by  swahbiny  ;  j^au/e  wick  inserted  to 
|)osition  of  missile  ;    wound  sutured. 

Drain  removed  on  lifth  day.  .Sutures  rcmo\ed  on 
tenth  day,  aseptic  heaiini;  ;  patient,  (|uite  lit,  sent 
to  base. 

Severe  primary  ha'iuorrhajic  from  the  liver 
into  the  pleura  is  m)t  uncommon. 

Cdse  24. — Severe  intrapleural  haemorrhage  from 
wound  of  liver  due  to  small  retained  shell  fragment. 

I'te.  J.  v..  wounded  .Ian.  20,  1!)18,  by  small  missile 
passiuff  through  lower  intercostal  space  j)osteriorly  and 
retained  in  liver.  On  admission,  |)ulse  not  palpable, 
laru;c  iia-mot borax,  heart  displaced  to  left.  Severity  of 
collapse  |)reclu(led  ojjcration.  Third  day,  condition 
improved,  10  o/..  blood  aspirated  from  |)leura  ;  seventh 
day,  three  pints  of  bloody  fluid  aspirated.     Feb.  6,  evacuated   to   base,   ([uite   lit. 

Secondary  Inrniorrhage  was  not  so  often  seen. 

Case  21. — Infection  of  pleura  by  li.  />erfringens,  severe  secondary  haemorrhage  from  wound 
of  liver  by  small  fragment   of  shell,   retained. 

Pte.  G.  A.  W.,  wounded  2  p.m.,  Dec.  27,  1!)17,  in  |)()sterior  part  of  tenth  rij^ht  intersj)ace.  On 
admission,  severe  collapse,  rigidity  and  tenderness  in  hyi)ochondrium  ;  j'  rays  showed  small  foreign 
l)ody  in  liver,  (!  in.  from  skin. 

O/terddoii.  !().;}()  |).m. — Wound  excised,  much  blood  removed  from  jjleura,  chest  wall  sutured. 

Jan.  (>,  1918,  leaking  of  foul,  bloody  fluid  from  wound,  li.  perfringens  found  ;  stitches  removed, 
pleura  drained.  .Tan.  10,  severe  secondary  Inemorrhage,  tilling  pleura  and  escaping  externally  ; 
ninth  rib  excised,  ])leura  cleared  of  blood  and  closed  by  diaphragm-intercostal  suture  ;  light  pack 
of  bleeding  liver  track  ;    800  c.c.  blood  transfusion. 

The  patient  died  of  collapse  and  toxaemia. 

In  this  case  a  thorouorh  primary  operation  might  have  been  expected  to  give  a  better 
result. 

In  all  cases  of  wound  of  the  liver,  however  slight  the  injury  might  appear,  there  is 
risk  of  the  development  of  a  train  of  symptoms  of  extremely  acute  onset,  followed  by 
death  in  a  few  hours.  A  patient  who  is  apparently  doing  well,  with  normal  pulse  and 
temperature,  suddenly  about  the  fourth  day  beconies  intensely  collapsed,  and  the  pxdse 
is  not  to  be  felt  ;  there  may  be  acute  deliriimi,  and  the  tem})erature  runs  up  to  105°  or 
more  ;  death  takes  place  in  a  few  iiours.  In  several  cases  the  symptoms  have  been  so 
acute  that  the  nurses  thought  them  due  to  severe  haMnorrhagc.  Post-mortem  examina- 
tion showed  no  suj)puration  or  haemorrhage  ;  on  section  the  whole  liver  was  pale  except 
for  a  bile-stained  zone  round  the  wound. 

The  clinical  condition  of  these  cases  closely  resembled  that  seen  in  delayed 
anaesthetic  poisoning,  and  api)eared  to  be  due  rather  to  toxsemia  from  destruction  of  liver 
tissue  than  to  infection  ;  in  several  of  the  cases  the  wounds  were  (juite  slight,  without 
laceration.  I  concluded  that  it  is  even  more  imjjortant  to  avoid  the  use  of  a  toxic 
ana'sthetic  for  |)atients  with  Ii\er  wounds  than  any  other  class. 

Injury  of  the  limg  by  a  missile  which  passes  through  the  thorax  before  entering  the 
abdomen  is  a  serious  complication,  but  needs  no  special  consideration  here  ;  it  sullices 
to  say  that  any  special  treatment  of  the  lung,  as  for  arrest  of  ba-niorrbagc.  should  be 
completed  before  the  abdominal  part  of  the  woimd  is  dealt  with. 

.\s  to  wounds  of  thorax  and  abdomen  by  separate  missiles,  tiuic  has  been  some 
difference  of  opinion  among  surgeons  as  to  which  should  first  be  operated  upon,  thorax 
or  abdomen.  Sir  Henry  (iray'"  said  the  chest  wound  shoidd  come  first  ;  Gask  and 
Wilkinson'^  advised  first  operating  on  the  abdominal  wound. 

Implication  of  both  lungs  in  a  vvoimd  which  traverses  the  diaphragm  usually  causes 
death.     In  one  case  of  this  nature  I  had  to  operate  for  haMuorrhage. 
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Case  32. — W^ound   of  both   lungs  and   left  kidney  {Fig.   117). 

Pte.  W.  B.     Bullet  wound  at  midnight,  May  17,  1918  ;    entrance  sixth  right  interspace,  exit 
posterior  aspect  of  left  chest  ;    severe  hs?moptysis  and  lucniatemesis  at  once. 

Operation,  within  twelve  hours,  for  severe  bleeding  from  open  posterior  woimd. — Exit  wound 
and  four  fractured  ribs  excised  ;    lung  adherent  to  i)lcura  and  bleeding  freely,  sutured  ;    left  kidney 
extensively     lacerated,     removed  ;      diaphragm     and 
chest  wall  sutured.     The  ]>atient  died  the  same  dav.  ^  ^.j*..     \       ^-~, A  \ 


-Case  Vi'2.     Tlirout;li-nnd-throuL'U    luillet   wound   of 
both  Iwv'i  and  the  left  kidiiev. 


Fl(i.  118.— Caw  9.     Double    wound    of    the 
diaphragm,  missile  retained  in  hiiif;. 


Wounds  that  traverse  the  diaphraoni  and  then  enter  the  hing  are  more  serious  as  a 
rule  than  those  passing  from  above  downwards  ;  of  this  class  the  most  favourable  are 
those  that  enter  the  lower  jjart  of  the  chest  wall,  pass  through  the  diajihragni  in  two 
places,  and  then  enter  the  lung. 

The  following  case  died  of  acute  infection,  the  inflanuuation  of  the  chest  wall  being 
apparent  when  the  patient  reached  the  casualty  clearing  station. 

Case  9. — Fragment  of  shell  retained  in  lung  after  perforating  diaphragm  in  two 
places,    vrithout    injury    to  liver  ;    removal    of  missile   followed  by  gas  gangrene  of  lung 

(Fig.  118). 

Lieut.  C.  II.  H.,  wounded  10  j).m.,  Oct.  ;5(),  1917.  Entrance  right  ninth  interspace  in  anterior 
axillary  line.     On  admission  sixteen  hours  later,  wound  inflamed,  large  ha?mothorax. 

Operation. — Wound  with  ocdematous  muscle  and  6  in.  of  ninth  rib  excised  ;  two  holes  in 
vault  of  diaphragm  sutured  ;  shell  fragment  removed  from  lower  part  of  lung  ;  lung  wound 
cleaned  and  sutured  ;    pleura  cleared  of  clot,  irrigated  with  eusol,  closed  without  drainage. 

Next  day,  intense  toxaemia,  temperature  104°  ;  stitches  removed,  foul  fluid  and  gas  evacu- 
ated ;    drainage.     B.  perjringens  identified.     Death  on  fourth  day. 


The  passage  of  a  projectile  into  the  thorax,  after  traversing  the  intestine,  nearly 
always  caused  death  ;  I  know  of  no  case  that  recovered  if  the  missile  wounded  the  lung 
after  passing  through  intestine. 

Wounds  of  the  colon  involving  the  pleura  were  specially  difflcult  to  deal  with  ;  the 
gut  was  usually  loaded,  and  the  danger  of  death  from  infection  of  pleura  or  retroperitoneal 
cellulitis  was  very  great  ;  to  diminish  the  risk  of  the  latter  complication,  so  common  in 
wounds  of  the  ascending  and  descending  colon,  I  adopted  the  expedient  of  making  an 
oblique  incision  and  leaving  unsutured  all  the  layers  of  the  abdominal  wall  except  the 
peritonevmi.  Such  wounds  do  not  gape  if  the  patient  is  kept  sitting  up  without  inter- 
mission. Thanks  to  excellent  nursing,  the  patient  whose  case  is  next  described  recovered, 
in  spite  of  the  fact  that  the  pleura,  peritoneum,  and  perinephric  fat  had  been  severely 
contaminated  with  colon  contents  before  admission. 
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C(tm'  ."M".  Shell  vround  of  right  kidney,  liepatic  flexure  of  colon,  diaphragm,  and  pleura, 
with  fracture  of  rib  {Fig.   11!)). 

Pte.  T.  H.  R.,  wouiuk-d  lO.'iO  u.ni.,  May  20,  1918,  On  admission,  5  p.m.:  Lacerated  wound 
l)elow  rifjht  twelfth  ril),  missile  felt  at  front  part  of  sixth  rib  close  to  skin,  which  was  punctured, 
and  discdiourcd   over   wide  area. 

()/>('r(ilii)ii,  immediately. — Gas-oxygen,  novocain  nerve-block  of  intercostal  and  lumbar  nerves, 
l^xcision  en  dkissc  of  tissue  round  foreign  body,  with  wide  area  of  skin,  fractured  sixth  rib,  and 
wound  of  diaphragm  ;  distinct  f;ecal  smell  on  ()|)ening  pleura,  and  tissues  excised  were  stained 
with  intestinal  contents  ;  pleura  closed,  after  irrigation  with  eusol,  by  diaphragm-intercostal 
suture  ;  wound  closed  without  drainage.  Kntrance  wound  excised  and  enlarged  forwards  and 
downwards  to  linea  semihmaris  ;  right  kidney,  torn  right  across,  removed  ;  considerable  soiling 
of  peritoneum  from  through-and-through  wounds  of  hepatic 
llexure  ;  colon  wounds  sutured  ;  peritoneum  closed  ;  wound 
otherwise  left  open,  except  for  two  sutures  to  rectus 
sheath  :  Carrel  tubes  to  abdominal  wall  and  perinephric 
fat.  Blood  transfusion  20  oz.  At  end  of  operation,  pulse 
120,   blood-pressure  70. 

May  28  and  29,  aspiration  of  small  quantity  of  blood 
from  chest.  June  1,  fa'cal  fistula.  .June  :i,  Carrel  treat- 
ment stopped.  .Tune  10,  fistula  closed  itself.  .June  11, 
chest  wound  healed  by  first  intention  ;  abdominal  wound 
granulated  to  level  of  skin,  1  in.  wide  at  widest  i)art. 
Patient  sent  to  base.  Wrote  from  P>ngland  a  few  weeks 
later,  "  Wound  almost  completely  healed,  awaiting  a  ship 
for  repatriation  to  New  Zealand  ". 

When  the  direction  of  a  missile  nearly  corresponds 
to  the  long  axis  of  the  body,  it  may  have  a  long 
course  in  abdomen  and  thorax  before  being  arrested  ; 
in  such  a  case,  the  problem  that  presents  itself  is  how 
to  obtain  exposure  of  all  the  injured  structures  with 
the  minimum  of  additional  traimia  to  a  })atient  already 
suffering  from  severe  shock  and  haemorrhage.  To 
make  separate  abdominal  and  thoracic  incisions  in- 
creases the  length  of  the  ana'sthetic  and  the  number 
of  manipulations,  whereas  resection  of  the  eighth  or 
ninth  rib  and  incision  of  the  diaphragm  give  siifTicient 
exposure  of  the  thorax  and  abdomen  for  most  injuries; 
if  necessary,  the  incision  can  be  j)rolonged  into  the 
abdominal  wall. 

The  next  case  illustrates  these  points,  and  is  also 
of  interest  because  it  was  the  first  occasion  on  which 
I  |)erformed  a  partial  resection  of  the  spleen  ;  this 
api)eared  to  me  to  be  less  severe  than  splenectomy  for 

wounds  not  involving  the  hilum,  but  it  would  be  hardly  feasible  by  any  other  exposure. 
Splenectomy  for  woimds  has  had  a  high  mortality,  and  it  is  agreed  that  the  removal  of 
this  organ  diminishes  resistance  to  infection.  I  am  not  aware  that  partial  resection  has 
been  previously  carried  out  or  advocated. 


Via.  119. — Case  .S4.  Shell  wound  of 
the  risht  kiJiiey,  colon,  iliaphi-iiijm, 
aiij  i)leura. 


Case  41.  —Wound  of  spleen,  diaphragm,  and  lung;  resection  of  damaged  part  of 
spleen.     Large   projectile   removed   from  upper  lobe  of  lung  {Fig.   120). 

Gnr.  W.  P.  R.,  wounded  1  p.m.,  .July  24,  1918.  Large  lacerated  wound  (!  in.  to  left  of  third 
lumbar  spine.  Six  hours  later,  condition  good  ;  pulse  7(5  ;  severe  dyspncea,  left  abdomen  rigid, 
no  vomiting  or  haemoptysis.  X  rays  show  missile  in  upper  part  of  lung  close  to  heart,  and  large 
lucmothorax. 

Operation,  8..10  p.m. —  Pulse  84.  Light  sleep  by  chloroform  on  one  layer  of  gauze,  k)wer  seven 
dorsal  an<l  upper  three  lumbar  nerves  blocked  with  novocain.  Anterior  (>  in.  of  eighth  rib  and 
costal  cartilage  removed,  i)lcura  opened  and  cleared  of  large  (piantity  of  blood  ;  piece  of  shell. 
1  by  1  by  i  in.,  embedded  in  up])er  lobe  of  lung,  removed  ;  lung  track  cieansed  by  swabbing  ;  lower 
lobe  examined  and  found  uninjured,  missile  having  passed  to  its  imier  side  :  irrigation  with  eusol. 
Wound  at  highest  point  of  diaphragm  sutured  and  fixed  by  same  stitch  to  sixth  interspace  ;  pleura 
closed  by  diaphragm-intercostal  suture.     Incision  near  margin  of  diaphragm  ;   spleen  bleeding  from 
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severe  lacerations  of  its  lower  third  extending  right  through  it  in  an  area  .'5  in.  wide  (Fi^.  121)  ; 
resection  of  lower  three-fifths  of  s])leen,  suture  of  capsule  controlling  bleeding  ;  abdominal  viscera 
carefully  examined  and  found  iminjured  ;  bleeding  omentum  removed  ;  wound  closed,  with  rubber 
tissue  to  spleen.      Wotnul  of  enlry,   |)assiiig  up    tiuough  abdominal  wall  to  outer  side  of  colon, 

excised  in  one  piece,  peritoneinn  sutured,  rest  of 
w(nmd  i)Hcked  with  1  j)er  cent  iodoform-j)tvraffin 
gauze.     Pulse  92  at  end  of  ojjeration. 

Next  day,  })ulse  92,  no  dyspncra,  vomited  twice 
slightly  ;  third  day,  very  fit,  pulse  88,  temperature 
remains  normal  ;  fourth  day,  drain  removed,  no  in- 
flanunation  of  loin  wound  ;  sixth  day,  15  oz.  aspirated 
from  pleura  :  seventh  day,  stitches  removed,  upper 
wound  healed,  loin  wound  ap|)eurs  Hsej)tic  ;  nineteenth 
day,  sent  to  base,  loin  almost  healed. 

Went  to  l^^ngland  a  few  days  later,  and  returned 
to  his  home  two  months  afterwards,  without  com- 
|)lications. 


iL'l. — Case  41.     Extent   ot   injuries   of    spleeii,  treated 
hv  resection  ot  tliree-fiftlis  of  the  vi-eus. 


For  anatomical  reasons,  wounds  which  perforate  tlie  left  side  of  tlie  (liaphra<>m  offer 
more  variety  than  those  on  the  right,  and  are  often  res]3onsible  for  sjjecial  conii)lications 
requirino-  surgical  intervention  ;  the  more  imjjortant  of  these  are  haemorrhage  from  the 
spleen,  mesentery,  or  omentum,  penetration  of  stomach  or  intestine,  and  escape  of 
abdominal  contents  into  the  pleural  sac  or  even  outside  the  body.  A  wound  of  this  side 
also  causes  more  respiratory  and  cardiac  embarrassment,  from  the  communication 
between  pleura  and  peritoneum,  prevented  on  the  right  side  by  the  liver. 

Wounding  of  the  spleen  is  not  necessarily  an  indication  for  operation,  for  small 
missiles  frequently  pass  through  it  without  appreciable  bleeding,  and  superficial  glancing 
wounds  sometimes  bleed  little  ;  more  commonly,  however,  the  organ  is  extensively 
lacerated,  and  as  a  general  rule  it  is  safer  to  look  and  see  than  to  'wait  and  see'. 

A  case  of  splenic  ha?morrhage  that  had  to  be  treated  conservatively  was  the 
following  : — 


Case  28. — Severe  splenic   haemorrhage  associated  with  destruction  of  left  arm. 

Pte.  H.  W.,  wounded  by  shell,  Jan.  19,  1918.     Admitted  in  extreme  collapse,  pulseless  ;    left 
arm  destroved  at  level  of  surgical  neck  of  humerus,  attached  bv  two  Ijridges  of  skin  onlv  ;    missile 


INJUIIIES     OF     THE     DIAPHRAGM 


135 


had  struck  lower  ribs,  and  sijiiis  ol'  splenic  liicniorrhasic  were  jircsciit  ;  luui  sulTercd  IVoni  diarrlm-a 
for  some  days  previously. 

Operation. — (ias-oxy<j;cn  ;    ra])id   ani])utatioii  of  arm  througli  tuberosities  of  humerus. 

Xcxt  day,  Mickcr  of  pulse,  uncountable,  abdomen  tencler  and  distended,  vomitinjj  aixl 
al)S()Iutc  constipation.  Tiiird  day,  pulse  140,  continuous  vomiting,  complete  obstruction,  abdo- 
men ritfid,  didincss  of  Hanks. 

Second  Ofjeralion. — Spinal  aiiicsthesia  by  novocain,  small  incision  outer  part  of  right  rectus 
sheath  ;  clot  and  several  ))ints  of  fluid  blood  evacuated,  rubber-tissue  drain  of  |)elvis.  Patient 
at  end  of  short  operation  pidscless  ;  (>()()  (•.<•.  blood  transfusion,  pidse  immediately  afterwards  110. 

Recovered  without  incident.  Sent  to  base  on  fifteenth  day  ;  arm  healed  by  first  intention, 
short   «imis  of  abdominal   wall. 

The  common  varieties  of  wounds  of  the  spleen  were  <i,utter  wounds  of  the  outer 
surface,  throu<>h-and-through  perforations  with  radiating  splits  of  tlie  capsule  (Fig.  122). 
severe  lacerations,  and  complete  separation  of  a  segment. 


I'lG.   122. — Double  wound  of  the  iliapliratrm  and  spleen. 
('Sliecimen  330,   Il'ar  Collection,  Museum  of  Ihc  Roi/al  College  of  Surgeons  of  Knjland.) 


In  my  earUer  cases  I  sutured  the  wounds  or  removed  the  organ  ;  when  I  realized  the 
ease  with  which  the  spleen  could  be  exposed  by  an  incision  tlirough  the  outer  |)art  of  the 
dia|)hragm,  I  was  able  to  resect  the  damaged  portion  in  some  cases. 

In  many  eases  wounds  of  the  spleen  are  associated  with  injuries  cf  other  viscera  ; 
in  the  following  case  the  spleen  alone  was  injured. 

Case  4(). — Wound  of  diaphragm   and  spleen;    transthoracic  splenectomy    (Fig.  12-')). 

H.  M.,  German,  wounded  by  bullet,  Aug.  «,  IJM.S.  Admitted  same  day.  Seale<l  entrance  in 
left  loin,  exit  seventh  interspace,  prolapsed  omentum,  blood  escaping  ;  pulse  {M),  blood-pressure 
110. 

0/>rr«//«».- Omentum  removed  ;  excision  of  wound  and  ,S  in.  of  eighth  rib  and  cartilage  : 
wounci    of  diaphragm   excised  :    pleura    closed  ;     lower    two-thirds  of  spleen    lacerated   int<»   hiluni  : 
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splenectomy,  dosed  without  drain. 
9().     There  was  no  sign  of  shoek. 


Gas-oxygen  and  novocain  were  employed,  pidse  at  end  being 
Pulse  next  day  96.     Seventh  day,  little  blood  aspirated  from 
pleura  ;    wound    healed,  aseptic.     Eighth    day, 
evacuated  to  base,  cjuite  tit. 


In  the  next  case  the  missile  pulped  the 
spleen  and   was  retained  in  the  pancreas. 


I'm.     V2a.—Case    -IC..     Wound    of    the    spleo.i 
diaphragm,  with  i)rolai)se  of  oMiciUinn. 


lud 


"!.").     Shell  wound  of  tlie  diaplini'-rin, 
spleen,  and   panereas. 


Cdse  35. — Shell  ivound  of  diaphra^rm,  spleen,   and  pancreas  {Fig.  124). 

Sergt.  J.  II.,  wounded  «  a.m.  by  shell  fra^fment.  May  :J1,  1918,  fracturing  nintli  left  ril)  in 
posterior  axillary  line  ;  vomited  at  once.  On  admission,  collai)se,  ])ulse  i;50,  general  abdominal 
rigidity.     X  rays  show  missile  1  A   in.  from  mid-line,  (»  in.  deep  from  front,  at  level  of  wound. 

Operatioi),  seven  hours  after  injury. — Wound  and  rib  (;>  in.)  removed  :  omentum  ])rolapsed  in 
|)leura  reduced  ;  wound  of  dia|)hragm  excised,  pleura  closed  :  pulped  s])leen  removed,  track 
traced  into  pancreas  ;  missile  not  removed  ;  closed  without  drain  after  exploration  of  viscera  and 
removal  of  nuich  blood  from  abdomen.     Blood  transfusion  25  oz. 

Except  for  one  aspiration  of  the  pleura,  the  ])atienf  recovered  without  incident,  and  was  sent 
to  the  base  about  three  weeks  later. 

In  several  cases  severe  ha'niorrha<>e  from  omentum  was  a  eom|)lication  of  a  wound 
of  the  left  side  of  the  diajjhragm,  the  viscera  escaping'  injury  (Cases  13,  48). 

The  stomach  is  often  implicated  in  alidominothoracic  wounds  :  it  may  be  perforated  : 
it  may  prolapse  into  the  thorax  ;  and  in  one  ease  a  gastric  fistula  discharged  through  a 
woimd  of  the  lung.     It  is  often  the  cardiac  end  of  the  viscus  that  is  wounded,  and  this 

region  and  the  posterior  surface  are  more  accessible 
t-hrough  a  thoracic  than  an  abdominal  incision. 

The  following  case  illustrates  the  ease  with 
which  a  lacerated  wound  1  in.  from  the  cardia  was 
sutured,  and  the  posterior  surface  explored,  by 
tearing  through  the  gastrosplenic  omentum.  The 
missile  had  remained  in  the  hmien  of  the  stomach. 

Cdse  ;J7. — Abdominothoracic  w^ound  of  spleen  and 
stomach,   w^ith   prolapse  of  omentuna    (Fig.   125). 

Sergt.  L.  A.  P.,  wounded  11  p.m.,  .lune  2,  1918, 
fragment  of  shell  entering  seventh  interspace  in  mid- 
axillary  line  ;  no  vomiting.  Admitted  seven  hours  later. 
Pulse  108  ;  left  abdominal  rigidity,  catch  in  respiration  ; 
X  rays  showed  missile  related  to  left  suprarenal  body. 
Operation,  eight  iiours  after  injury. — Gas-oxygen, 
intercostal  nerve-block  ;  excision  of  woimd  and  fractured  eighth  rib  and  cartilage  (6  in.),  pro- 
lapsed omentimi  I'educed,  diaphragm  wound  excised,  pleura  cleansed  and  closed.  Incision 
prolonged  to  abdominal  wall  ;  lacerated  wound  of  greater  curvature  of  stomach  1  in.  from 
cardia  sutured,  through-and-through  wound  of  spleen  not  bleeding  ;  closed  without  drainage 
after  careful   examination   of  whole   of  posterior  surface   of  stomach. 

No  shock  or  vomiting  ;  small  ha;mothorax  aspirated  on  fourth  day.  Tenth  day,  stitches 
removed  ;  healed  except  for  one  stitch  abscess  of  abdominal  wall.  Sent  to  base  on  thirteenth 
day.     Wrote  from  England  in  August  :    '"  Fully  recovered,  no  complications  ". 


Fig.  125. — Cusv  37.  Sliell  wound  of  the 
diaphragm,  spleen,  and  stomach,  with  pro- 
lapsed omentum. 
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Injury  of  the  kidneys  was  a  common  complication,  its  seriousness  depending?  on 
liuMnorrha<ie,  and  later  perinephric  infection  ;  the  former  was  usually  controlled  by 
p:u'kiii<i',  oceasionally  by  suture  ;  in  many  cases  lumbar  or  trans|)l('ural  nephrectomy 
was  necessary.  These  cases  call  for  no  special  description.  For  all  wounds  of  the 
kidney  it  is  essential  to  drain  the  perinephric  tissue  early  ;  when  a  wound  of  the  diaphrajim 
is  also  present,  it  is  imjjortant  to  close  it,  for  in  many  cases  an  opening  in  this  muscle 
allowed  infection  to  spread  to  the   pleura. 

The  effects  due  to  the  actual  opening  in  the  dia|)hragni  have  already  been  indicated  ; 
the  one  most  worthy  of  sijecial  notice  is  the  immediate  prolapse  of  abdominal  contents 
into  one  or  other  pleural  sac.  On  the  right  side,  this  complication  is  unusual  ;  but 
])ortions  of  liver  may  be  foimd  lying  free  in  this  side  of  the  thoracic  cavity,  and 
occasionally  omentum  prolapses. 

On  the  left  side  the  omentum  very  frequently  passes  through  the  wound  of  the 
diaj)hragm,  and  this  fact  forms  a  definite  indication  that  all  wounds  of  the  left  side  of  the 
diaphragm  should  be  repaired  by  operation  if  the  risk  of  late  dangerous  com])lications 
is  to  be  avoided.  I  have  already  described  a  case  of  hernia  of  the  stomach  inmiediately 
after  a  wound  of  the  diaphragm.  The  occurrence  of  gastric  or  intestinal  fistula  opening 
through  the  thorax  is  uncommon  ;  Gaudier  and  Labbe^^  recorded  a  ease  of  faecal  fistula 
of  this  nature  which  developed  some  six  months  after  a  wound  ;  and  in  a  case  operated 
upon  by  Chenier^^  there  was  a  fistula  of  the  splenic  flexure  opening  through  the  thoracic 
scar.  A  wound  complicated  by  gastric  fistula  came  under  my  observation  at  a  period 
when  the  surgery  of  chest  wounds  had  been  little  developed. 

C(tse  .)!. — Diaphragmatic  hernia  of  stomach,  vrith  fistula  opening  through  lung  and 
■wound  of  chest  w^all. 

Pte.  S.  E.  W.,  admitted  Ajiril  4,  1917,  with  leaking  wound  of  posterior  part  of  intercostal 
space  of  left  side  ;  vomiting  and  severe  collapse.  The  general  condition  improved,  but  on  the 
fifth  day  escape  of  gastric  juice  was  ap{)arent,  and  the  condition  Ijegan  to  deteriorate.  On  the 
seventh  day  I  made  a  jcjimostomy  luider  local  analgesia,  l)ut  the  man  died  on  the  following  day. 

Autopsy. — The  whole  of  the  stomach  was  in  the  left  ])leural  sac,  a  woimd  of  its  posterior 
wall  communicating  with  the  exterior  by  track  passing  through  left  lung,  which  was  adlierent  to 
stomach  and  ])arietal  pleura  ;    no  sign  of  infection  of  general  pleural  cavity  or  of  peritoneum. 

LATE  EFFECTS  OF  INJURIES  OF  THE  DIAPHRAGM. 

]Most  of  the  late  effects  which  follow  rupture  and  wounding  of  the  diaphragm  fall 
into  three  groups  :  (1)  The  results  of  a  foreign  body  embedded  in  the  muscle  ;  (2)  Scarring 
and  adhesions  ;    (3)  Diaphragmatic  hernia. 

1.  Foreign  Bodies  Embedded  in  the  Muscle. — In  1917,  PateP^  reported  a  series 
of  cases  in  which  he  had  removed  foreign  bodies  from  the  diaphragm.  Of  64  missiles 
retained  in  the  thorax,  25  were  embedded  in  the  diaphragm  ;  all  these  were  successfully 
removed  by  an  extrapleural  route. 

Symptoms. — The  inost  prominent  symptom  produced  by  a  projectile  embedded  in 
the  diaphragm  is  fixed  pain,  which  is  exaggerated  on  exertion,  and  is  sometimes  referred 
to  the  clavicle  or  scapula  ;  it  is  produced  especially  by  the  effort  of  lifting,  by  coughing, 
and  by  deep  respiration.  Some  patients  complain  of  attacks  of  suffocatit)n,  due  pre- 
sumably to  the  foreign  body  being  in  contact  with  one  of  the  phrenic  nerves  :  in  others 
an  irritating  cough  is  brought  on  by  every  deep  respiration.  The  patient  learns  to  keep 
the  diaj)hragm  inmiobile  on  the  affected  side,  and  as  a  rule  this  provides  the  only 
physical  sign. 

Diagnosis. — This  depends  on  localization  by  x  rays.  The  depth  of  the  missile  is 
measured,  and  the  fact  of  its  being  embedded  in  the  muscle  is  shown  by  the  extent  and 
direction  of  its  movements  during  respiration  ;  if  in  the  anterior  portion  near  the 
parietes,  the  direction  of  movement  is  that  of  the  thoracic  wall  and  the  converse  of  the 
movement  of  the  diaphragm  ;  if  the  foreign  body  is  in  the  anterolateral  part  of  the  muscle, 
it  is  displaced  vertically  on  respiration  as  well  as  moving  in  a  lateral  and  anteroposterior 
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direction  ;  if  it  is  attached  to  the  central  tendon,  it  luidergoes  wide  vertical  excursions, 
and  the  movements  of  the  heart  are  transmitted  to  it  ;  while  in  missiles  situated 
posteriorly  no  movement  takes  place. 

Treatment. — In  removing  missiles  from  the  front  part,  Patel  made  an  incision 
close  to  the  xiphoid  cartilage  ;  to  approach  the  anterolateral  region  a  subcostal  incision 
was  made,  resecting  a  costal  cartilage  and  stripping  back  the  })leura  after  dividing  the 
triangularis  sterni,  if  met  with  ;  for  missiles  embedded  posteriorly,  either  the  lateral  route 
was  used,  or  an  incision  was  made  near  the  spine,  the  twelfth  rib  being  sometimes 
resected.  By  the  extra])leural  route  one  foreign  body,  14  cm.  deep,  embedded  in  the 
central  tendon  close  to  the  right  wall  of  the  pericardium,  was  removed  through  an  incision 
close  to  the  lower  part  of  the  sternum,  a  triangle  of  costal  cartilage  being  resected. 

Phocas^^  described,  in  1917,  a  case  of  removal  by  the  transpleural  route  of  a  fragment 
of  shell  embedded  in  the  diaphragm  near  its  highest  part  on  the  left  side  ;  and  of  the  49 
retained  ])rojectiles  whose  removal  from  the  chest  Sir  Berkeley  Moynihan  described  to 
this  College  last  year,'®  one  was  embedded  in  the  dia|)hragm  and  removed  through  the 
pleural  sac. 

Since  we  have  had  so  much  experience  of  ojjcn  transpleural  operations,  this  method 
seems  to  possess  no  ])articular  dangers,  and  it  allows  the  release  of  pleural  adhesions 
which  are  often  responsil)le  for  some  of  the  symptoms. 

2.  Scarring  and  Adhesions. — Adhesion  of  a  scar  of  the  diaphragm  to  the  chest 
wall,  and  to  the  viscera  in  relation  to  it  above  and  below,  appears  to  cause  a  definite 
disability  ;  I  have  had  the  opportunity  of  seeing  several  men  who  had  been  wounded 
years  previously  by  missiles  traversing  the  muscle.  Objective  signs  were  slight,  but  the 
train  of  syni})toms  was  very  similar  in  all  cases,  and  it  apj)ears  that  involvement  of  the 
diaphragm  in  a  scar  is  a  considerable  handicap  to  a  working  man. 

Symptoms. — There  is  pain  on  exertion,  situated  in  the  region  of  the  wound,  the 
lower  part  of  the  thorax  and  the  upper  part  of  the  abdomen  on  the  injured  side,  and 
just  below  the  clavicle.  Pain  below  the  clavicle  is  specially  severe  when  the  abdominal 
muscles  are  fixed  in  lifting  weights.  In  some  cases  there  is  pra'cordial  pain  and  jialpita- 
tion,  due  presumably  to  extrapericardial  adhesions  of  the  left  costophrenic  sulcus. 

An  instance  of  these  syin])tonis  is  the  case  of  W.  B.,  who  was  wounded  on  March  2,  1918,  by 
a  bullet  which  passed  through  the  right  side  of  the  diaphragm  horizontally  from  front  to  back. 
In  August,  1920,  lie  was  complaining  of  severe  pain  in  the  lower  part  of  tlie  right  chest,  the  right 
hypoehondrium,  and  below  the  clavicle,  brought  on  by  fast  walking  or  running,  by  any  exertion 
wliieh  involved  forcible  contraction  of  the  abdominal  wall,  and  by  drinking  large  quantities  of 
Huid.  The  lower  lobe  of  the  lung  had  evidently  been  collapsed  and  had  failed  to  re-expand  com- 
]iletely  ;  the  symptoms  aj)pcarcd  to  be  due  to  adhesion  of  the  diai)hragm  to  the  liver  and  to  the 
parietal  pleura. 

McDougalP"  investigated  the  late  results  of  chest  woimds  in  a  large  number  of 
cases,  and  he  agrees  with  other  observers  as  to  the  definite  disability  resulting  from 
intrathoracic  adhesions,  particularly  those  passing  from  diaphragm  to  chest  wall.  Grey 
Turner  observed  that  patients  suffer  more  from  pain  and  tenderness  when  there  is  a 
localized  area  of  adhesions  than  when  there  is  general  diffuse  adhesion  of  the  pleural 
surfaces,  and  Moynihan's^®  experience  confirms  this. 

Many  soldiers  have  complained  of  gastric  symptoms  subsecjuent  to  a  wound  of  the 
chest,  especially  loss  of  appetite,  and  vomiting.  These  symptoms  may  be  due  to  immo- 
bility of  the  diaphragm,  adhesions  passing  from  it  to  abdominal  viscera,  and  sometimes 
to  a  communication  between  pleural  and  peritoneal  cavities. 

Diagnosis. — The  presence  of  adhesions  involving  the  diaphragm  can  be  demonstrated 
by  X  rays,  typical  appearances  being  alteration  of  its  regular  contour,  absence  or  limita- 
tion of  movements,  and  obliteration  of  the  costophrenic  sulcus. 

Undoubtedly  diaphragmatic  hernia  is  a  more  common  sequela  of  wounds  of  the  left 
side  than  has  been  realized,  and  many  cases  have  been  overlooked.  There  is  danger  of 
diagnosing  adhesions  alone  in  patients  whose  symptoms  are  really  due  to  hernia,  and  this 
condition  should  always  be  suspected  in  men  complaining  of  pain  and  attacks  of  vomiting 
if  there  is  a  possibility  of  the  left  side  of  the  diaphragm  having  been  wounded. 
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I  saw  recently  a  pensioner,  H.  B.,  who  was  wounded  in  tlie  left  thif^h  ])y  a  rifle  bullet 
on  Aufjust  14,  1()1;>.  Tiiere  were  two  sears  below  the  left  iliac  crest  ;  the  lower  one  was  circular; 
tlic  otlur.  inuncdiatcly  above  it,  was  vertical  and  about  2  in.  lonj;.  The  wound  had  always  l)een 
considered  to  be  a  supcrlicial  one  of  the  throujih-and-throuj^h  type.  There  was  no  sign  of  bone 
or  nuiscle  injury,  but  the  man  was  coniplainin<f  of  i)ain  in  the  chest,  cough  and  expectoration, 
palpitation  on  exertion,  and  shooting  |)ain  under  the  lieart  ;  he  was  thin,  pale,  and  cachectic,  with 
a  pulse-rate  when  resting  of  120.  Hhonchi  were  heard  in  the  lower  i)art  of  the  left  lung.  I 
suggested  an  .r-ray  examination,  and  this  showed  a  bullet  in  the  left  chest,  just  above  and  outside 
the  apex  of  the  heart. 

The  military  history  of  this  man  is  interesting,  for  he  was  sent  back  to  duty  overseas  six  weeks 
after  being  wounded,  and  he  remained  with  the  army  abroad  until  April,  H)19  ;  he  succeeded  in 
gaining  admission  to  hospital  for  two  montlis  in  1!)17,  and  for  two  and  a  half  months  in  IDIS,  the 
(liagnosis  of  bronchitis  having  been  made  on  the  first  occasion,  and  pyrexia  X.V.I),  on  the  second 
occasion.     I  saw  him  because  he  was  appealing  against  an  inadequate  pension. 

I  liave  mentioned  this  ease  because  the  significance  of  wounds  of  this  type  is  apt  to 
be  overlooked. 

Treatment.— As  to  the  treatment  of  pleural  adhesions  involving  the  diaphragm, 
their  separation  during  operations  undertaken  primarily  for  the  removal  of  foreign 
bodies  has  seemed  to  play  an  important  })art  in  the  relief  given  to  the  patients  ;  but  it 
is  a  question  if  thoracotomy  is  a  justifiable  oj)eration  for  adhesions  alone,  especially  as 
the  most  difficult  ])osition  from  which  to  clear  them  is  the  costodiajihragmatic  sulcus. 
The  operation  itself  is  not  dangerous,  but  it  is  difficult  to  ensure  a  perfectly  dry  j)leura  at 
the  end,  and  in  some  of  the  recorded  cases  empyema  has  followed,  causing  fresh 
adhesions. 

MacMahon^^  has  recommended  a  deep  breathing  exercise  to  get  rid  of  adhesions 
between  diaphragm  and  chest  wall,  the  patient  lying  supine  and  the  operator  jjidling 
strongly  on  the  fully  abducted  arms  at  each  inspiration  ;  but  it  is  difficult  to  believe  that 
exercises  can  do  much,  except  perhajjs  in  quite  early  stages. 

Another  late  complication  of  an  abdominothoracic  woimd  is  due  to  infection  of  the 
lung  or  of  an  abdominal  viscus  in  which  a  missile  is  retained.  Dr.  Willy  Meyer"  gives 
details  of  a  case  of  abscess  of  the  liver  aroimd  a  bullet  which  had  entered  through  the 
thorax  six  weeks  before  ;  he  operated  successfully  through  an  incision  of  the  eighth 
intercostal  space.  Many  of  the  cases  recorded  by  Moynihan  had  a  focus  of  infection  of 
the  lung  around  the  jjrojectiles  which  he  removed  several  months  after  the  receii)t  of 
the  wounds. 

.'J.  Diaphragmatic  Hernia  Resulting  from  Injury. — By  far  the  most  important  of 
the  late  results  of  wounds  and  other  injuries  of  the  diaphragm  is  due  to  the  persistence 
of  a  communication  between  the  pleural  and  peritoneal  cavities,  or  to  the  stretching  or 
rupture  of  a  scar  of  the  muscle.  I  have  already  mentioned  that  it  was  known  very 
many  years  ago  that  wounds  of  the  diaphragm  rarely  heal,  and  it  seems  likely  that  as  a 
result  of  the  recent  international  and  civil  wars  there  are  now  living  a  larger  mmiber  of 
men  suffering  from  diaphragmatic  hernia  than  at  any  previous  time. 

The  experience  of  recent  years  has  clearly  shown  that  in  some  instances,  at  any 
rate,  wounds  of  the  diajjhragm  do  heal  spontaneously,  for  well-healed  scars  have  been 
seen  at  subsequent  ojjcrations  ;  in  Meyer's"*  case  the  wound  of  the  right  side  of  the  muscle 
had  healed,  and  Greig-"  saw  the  healed  scar  of  a  wound  of  the  central  tendon  some  years 
after  it  had  been  inflicted.  The  truth  seems  to  be  that  small  wounds,  especially  if  due 
to  bullets,  and  incised  wounds,  particularly  those  of  the  right  side  or  the  central  tendon, 
do  heal  with  a  sound  scar  ;  on  the  left  side,  small  wounds  sometimes  heal,  but  usually 
they  are  closed  by  the  adhesion  of  stomach,  spleen,  or  omentum.  Large  wounds  of  the 
right  side  are  closed  by  the  liver,  to  which  their  edges  may  become  adherent  ;  large 
wounds  of  the  left  side  remain  open— a  source  of  great  danger. 

TiMK  OK  Onset. — Prolapse  of  abdominal  viscera  sometimes  takes  place  within  a  few 
hours  of  the  dia})hragm  being  ruptured  or  wounded,  but  it  is  nuich  more  conunon  for  the 
onset  of  symjitoms  of  diaphragmatic  hernia  to  be  delayed  for  several  months.  There 
has  been  considerable  discussion  on  the  question  of  how  long  after  the  injury  the  hernia 
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usually  occurs,  and  in  most  of  the  recorded  cases  the  early  symptoms  have  been  so 
insidious  that  it  has  been  impossible  to  put  a  date  to  their  commencement  ;  when  we 
consider  the  various  anatomical  and  pathological  factors,  it  is  clear  that  the  interval 
between  the  injury  and  the  onset  of  hernia  must  vary  widely  in  different  cases. 

Sometimes  the  first  symptoms  have  followed  a  sudden  strain  or  })rolongcd  effort. 
In  a  case  recorded  by  Ware,-"^  the  patient  stated  that  he  vomited  everything  for  the  first 
fifteen  days  after  the  receipt  of  an  abdominothoracic  woimd,  and  from  the  same  date 
suffered  from  severe  constipation  ;  in  a  case  of  Dr.  Soresi,--  on  the  day  following  a 
wound  the  patient,  after  a  severe  fit  of  coughing,  had  a  sensation  of  choking  by  something 
pressing  on  the  inside  of  the  chest  and  abdomen,  and  he  then  vomited  food  taken  thirty- 
eight  hours  before.  Barton^^  described  a  case  where,  about  five  months  after  being 
wounded,  the  man,  who  had  been  sent  back  to  France,  vomited  every  day  after  his  first 
long  march,  and  continued  to  do  so  for  nine  months  :  in  other  cases  the  symptoms  have 
dated  from  a  sudden  effort,  particularly  lifting  a  heavy  weight.  Gaudier'*  considered 
that,  in  cases  of  insidious  onset,  ])r()lapse  of  omentum  jireceded  the  colon  and  stomach. 
Pathologv. — It  is  said  that  dia])hragmatic  hernia  may  result  from  an  ojjcning  caused 
by  emi)yema  or  subj)hrenic  abscess  ;    but  this  variety  appears  to  be  extremely  rare. 

The  original  injuries  have  been  most  commonly  the  result  of  bullet  or  shell  wounds, 
but  in  some  ardent  races  knife  wounds  of  the  diaphragm  are  not  uncommon  ;  Cornea^^ 
recorded  45  stab-wounds  of  the  diaphragm,  7  of  which  were  due  to  a  stab  of  the  fourth 
and  fifth  interspaces.  Cases  following  simple  rujjture  from  run-over  injury  are  met  with 
from  time  to  time. 

Traimiatic  dia])hragmatic  hernia  is  very  much  more  common  on  the  left  side  ; 
hernia  of  omentum  into  the  right  pleural  sac  sometimes  occurs,  but  does  not  lead  to 
serious  consequences  ;  very  rarely  hernia  through  the  central  tendon  into  the  peri- 
cardium has  happened.  The  commonest  position  for  the  hernial  orifice  is  in  front  of  and 
lateral  to  the  oesophageal  opening,  sometimes  continuous  with  it,  sometimes  separated 
from  it  by  a  band  of  atrophied  muscle.  In  the  very  great  majority  of  cases  there  is  no 
true  hernial  sac,  and  the  term  prolapse  would  be  more  strictly  correct  ;  but  a  peritoneal 
sac  is  sometin^es  present,  limiting  the  size  of  the  protrusion.  The  edges  of  the  opening 
may  be  sharp-cut  and  fibrotic,  or  they  may  be  imrecognizable,  the  muscle  gradually 
thinning  into  a  fibrous  layer  incorporated  with  the  surface  of  the  prolapsed  viscera. 
The  former  is  more  common,  as  the  result  of  a  woimd  which  has  never  healed,  or  of 
the  giving  way  of  a  scar  ;  the  latter  is  probably  due  in  some  cases  to  the  gradual 
stretching  of  a  healed  scar. 

The  viscera  inost  commonly  prolapsed  are  the  stomach,  transverse  colon  and  splenic 
flexure,  the  spleen,  and  the  jejunum,  in  order  of  frequency,  and  the  omentum  is  included 
in  nearly  every  case  ;  occasionally  the  duodenum,  the  pancreas,  and  the  liver  have  been 
involved. 

The  herniated  viscera  become  adherent  to  the  margin  of  the  opening  and  to  the 
thoracic  contents.  Adhesion  to  the  pericardium  and  the  parietal  pleura  is  usual  ; 
adhesion  to  the  hmg  is  less  common.  These  adhesions  are  often  very  firm,  and  constitute 
the  most  serious  difficulty  in  treatment.  In  some  cases,  however,  the  organs  form  no 
attachments  even  to  the  diaphragm. 

The  stomach  becomes  dilated  and  hypertrophied,  and  in  some  cases,  of  which 
examples  have  been  given  by  Warren'^®  and  by  Gaudier  and  Labbe^^,  the  sharp  edge  of 
the  opening  has  produced  an  ulcer  of  the  stomach.  The  heart  is  displaced  to  the  right, 
usually  only  to  a  slight  extent ;  the  lung  is  collapsed  and  compressed,  and  occupies  the 
upper  part  of  the  thorax.  I  have  already  mentioned  examples  of  gastric  and  intestinal 
fistula  complicating  diaphragmatic  hernia. 

Strangulation  of  the  hernia  is  a  frequent  complication,  and  in  many  cases  the  con- 
dition has  not  been  suspected  until  its  discovery  at  an  operation  for  acute  obstruction. 
Dr.  Ameuille^^  (mentioned  by  Gaudier  and  Labbe)  had  a  case  of  intestinal  obstruction 
due  to  the  splenic  flexure  of  the  colon  being  alone  strangulated  in  a  diaphragmatic 
hernia. 
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Symptomatology. — The  cases  can  be  divided  into  two  main  classes:  (1)  Those 
presenting?  symptoms  of  chronic  (haphrajjmatic  hernia,  subject  to  recurrent  exacerba- 
tions ;    (2)  Cases  sulferin^  from  acute  obstruction  and  stran<i;ulation. 

1.  Chronic  Tifpc.  There  |)rol)ably  exist  a  numl)er  of  unrecoj^nized  cases  in  which  a 
very  small  part  of  the  stomach  is  herniated  throufjli  the  diaphraj^m  as  a  result  of  an  old 
wound.  Soresi--  has  called  attention  to  the  probability  that  very  small  confrcnital  herniae 
are  not  imcommon.  It  is  evident  that  if  we  can  diagnose  cases  while  the  prolapse  is 
comparatively  small,  the  dangers  and  difliculties  of  cure  by  operation  are  much  diminished. 
The  symptoms  of  a  small  dia])hragmatic  hernia  of  the  stomach  and  omentum  are 
not  very  defmite  ;  but  the  occurrence  of  heartburn,  loss  of  appetite,  and  pain  after  meals, 
palpitation,  vomiting,  dysphagia,  dyspntra,  abd<miinal  or  thoracic  pain  on  exertion, 
wasting  and  constii)ation,  in  a  man  whose  scars  indicate  a  possible  injury  of  the  left  side 
of  the  diaphragm,  should  be  viewed  with  grave  suspicion,  and  he  should  be  examined 
systematically  with  x  rays,  and  kept  under  careful  observation.  The  recorded  cases  of 
prola|)se  of  a  large  portion  of  the  stomach  into  the  thorax  have  been  sufficiently  numerous 
to  enable  a  fairly  definite  clinical  picture  to  be  described,  and  in  many  instances  in  recent 
years  a  definite  diagnosis  has  been  made  before  operation. 

It  is  interesting  to  read  Guthrie's^  descri])tions  of  patients  presenting  chronic 
symptoms,  and  others  with  acute  strangulation  of  diaphragmatic  hernijc  following 
wounds  received  at  the  time  of  Waterloo.  For  strangulation  he  suggested  laparotomy, 
though  he  had  not  actually  carried  it  out.  f- 

The  chronic  cases  fall  into  three  classes  :  those  in  which  abdominal  sym})toms  pre- 
dominate ;  those  with  marked  respiratory  distress  ;  and  those  whose  chief  complaint  is 
cardiac  embarrassment.  The  majority  belong  to  the  first  class.  The  symptoms  vary 
with  certain  factors,  depending  on  which  viscera  are  prolapsed,  how  much  of  them  is 
affected,  their  relation  to  thoracic  contents,  adhesions,  and  the  nature,  size,  and  position 
of  the  defect  of  the  diaphragm. 

Abdominal  symptoms. —  The  implication  of  the  stomach  in  nearly  all  cases  is 
responsible  for  the  most  prominent  symptoms.  These  may  be  almost  entirely  subjective, 
and  one  is  impressed  by  the  number  of  cases  recorded  in  which  the  sufferers  have  been 
looked  on  as  malingerers  The  case  described  by  Barton^^  is  typical  of  many  ;  here  the 
soldier's  complaints  had  been  disregarded  for  months,  and  he  was  repeatedly  sent  back 
to  duty,  imtil  he  became  extremely  wasted  and  ill  and  was  delivered  into  the  hands  of 
the  surgeon. 

Pain  is  a  prominent  symptom  ;  it  may  be  situated  in  the  epigastrium,  the  lower 
abdomen,  the  affected  side  of  the  chest — specially  below  the  clavicle — or  in  the  shoidder 
(a  symptom  first  mentioned,  I  think,  by  Guthrie").  Pra^cordial  pain  is  sometimes 
present.  The  pain  comes  especially  very  soon  after  any  food  or  drink,  and  is  in  many 
cases  so  severe  that  the  patients  have  taken  nothing  but  a  small  milk  diet  for  months  ; 
it  is  relieved  by  vomiting,  and  increased  by  exertion,  especially  weight-lifting.  Occa- 
sionally it  has  been  noted  that  the  pain  goes  at  night,  when  the  patient  lies  down  ; 
sometimes  it  is  relieved  by  lying  on  the  left  side  (Rowlands-')  or  t)n  the  right  side;  in  Sir 
Charters  Symonds'  case,^*  when,  during  acute  exacerbations,  the  patient  would  sit 
upright  with  his  back  flexed,  straightening  of  the  back  caused  acute  pain.  There  may 
be  a  sense  of  great  distention  after  food,  referred  to  the  inside  of  the  chest  and  abdomen; 
and  sometimes  described  as  a  feeling  of  acute  suffocation. 

Vomiting  is  a  most  important  symptom,  and  is  increased  by  exercise  ;  it  occurs  soon 
after  meals,  and  to  some  extent  relieves  the  pain  and  distention.  Often  the  patients  are 
imable  to  retain  any  solid  food,  but  can  take  fluids  ;  in  Ware's^^  case  cold  fluid  food 
could  alone  be  retained,  even  warm  drinks  being  vomited.  The  vomit  may  contain  bile, 
and  in  some  cases  altered  blood  has  been  noted.  A  most  valuable  clinical  observation 
in  regard  to  the  vomiting  was  described  by  (iaudicr  and  Labbe'-  :  the  patient,  who  was 
extremely  emaciated,  could  only  retain  fluids,  and  it  was  noticed  that  he  did  so  nuich 
more  easily  when  lying  ;  by  making  practical  use  of  this  fact,  keeping  him  recumbent 
before  and  after  n\cals,  his  general  conditio!!  improved   and   he  was  able   successfully    to 
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undergo  a  severe  operation.  It  has  since  been  recorded  in  several  instances  tliat  voniiting 
and  pain  are  prevented  by  avoidance  of  the  upright  position  during  and  after  meals, 
and  this  constitutes,  perhaps,  the  most  typical  single  symptom  of  diaphragmatic  hernia. 
Looking  through  notes  published  in  the  past,  one  sees  it  mentioned  from  time  to  time 
that  symptoms  abated  at  night,  or  were  worse  in  the  latter  part  of  the  day  ;  but  the 
application  of  these  observations  to  treatment  was  not  realized  ;  in  fact  Guthrie^  made 
the  theoretical  suggestion  that  in  suspected  cases  the  ])atients  should  be  warned  to 
remain  erect  for  some  time  after  each  meal,  and  always  to  avoid  stoo])ing. 

In  some  cases  there  has  been  dysphagia,  but  this  is  conmioner  in  the  congenital 
variety  of  hernia. 

Constipation  is  almost  invariable,  and  has  often  preceded  other  symptoms,  with  a 
liability  to  attacks  of  complete  obstruction. 

As  a  result  of  the  pain,  vomiting,  and  constipation,  most  cases  show  emaciation, 
ancemia,  and  cachexia,  and  they  are  usually  nervous.  The  wasting  may  be  very 
gradual,  for  ])atients  learn  to  confine  themselves  to  milk  taken  at  frequent  intervals. 

The  respiratory  symp'oms  are  jiain  on  deep  breathing  and  dyspntra  on  exertion. 
Sometimes  there  are   attacks  of  suffocation,  es|)ecially  in  the  evening. 

The  cardiac  symptoms  are  palpitation  and  ])raBCordial  pain. 

There  may  be  recurrent  attacks  of  pyrexia. 

The  objective  evidence  of  the  condition  may  be  very  slight,  but  most  cases  present 
some  of  the  following  signs  : — 

Abnormal  flattening  or  retraction  of  the  abdomen,  and  on  palpation  a  sense  of 
emptiness  of  the  epigastriimi  and  left  hypochondrium.  The  abdomen  is  as  a  rule 
relaxed,  but  sometimes  there  is  localized  rigidity  and  tenderness  on  deej)  pressure.  The 
stomach  resonance  may  extend  to  a  level  well  above  tiie  nip])le.  The  movements  of  the 
left  side  of  the  thorax  are  diminished,  and  fullness  of  this  side  of  tlie  chest  may  be  obvious. 

Various  abnormal  chest  signs  have  been  noted  by  different  observers.  In  the  case 
described  by  J.  Grant  Andrew^^  the  base  of  the  left  lung  was  dull,  the  respiratory 
murmur  being  absent  in  the  lower  half  of  the  lung.  Not  uncommonly  the  breath- 
sounds  are  faint,  and  accompanied  by  gurglings  and  borborygmi  of  amphoric  note  ; 
these  sounds  are  sometimes  })erceptible  to  the  patient  at  each  respiration,  especially 
towards  evening  or  after  meals  ;  splashing  sounds  can  be  elicited  by  moving  the  patient 
during  auscultation  of  the  epigastriimi. 

Signs  due  to  the  close  relation  of  the  stomach  to  the  pericardium  are  not  very 
prominent,  apart  from  a  persistent  tachycardia  increased  by  exertion  or  meals.  The 
heart  is  usually  slightly  displaced,  as  indicated  by  the  position  of  its  right  border  ;  the 
apex  beat  in  most  cases  is  in  normal  position,  but  diffuse,  and  the  heart  may  present 
irregularities  of  rhythm.  Tinkling  sounds  are  sometimes  produced  by  the  impulse  of 
the  heart  on  the  stomach  ;  these  may  be  perceptible  to  the  patient,  and  may  be  heard 
by  the  surgeon  on  auscultation  of  the  left  chest. 

2.  Acute  Obstruction  and  Strangulation. — This  is  a  condition  of  great  danger,  and 
the  recorded  cases  of  recovery  are  not  numerous,  partly  because  of  the  i>re-existing 
emaciation,  but  chiefly  because,  owing  to  the  difficulty  of  diagnosis  of  this  rather  rare 
condition,  most  of  the  cases  have  reached  a  desperate  state  of  exhaustion  before 
operation. 

In  recording  three  cases,  upon  two  of  whom  he  operated,  Mr.  Richard  Warren-® 
stated,  in  1919,  that  of  seven  cases  of  diaphragmatic  hernia  admitted  to  the  London 
Hospital,  five  were  of  the  traumatic  variety  ;  five  were  admitted  for  acute  obstruction, 
and  one  recovered. 

The  typical  picture  is  one  of  acute  obstruction  with  an  empty  abdomen.  The 
patients  are  thin  and  very  ill,  with  severe  pain,  continuous  vomiting,  and  absolute  con- 
stipation ;  excessive  thirst  is  often  complained  of.  The  abdomen  is  usually  retracted 
and  hollow,  without  rigidity  or  tenderness  ;  sometinies,  however,  there  is  tenderness, 
and  in  one  of  Warren's  cases  there  was  a  resonant  pear-shaped  epigastric  tumour,  which 
gave  splashing  sounds  on  palpation. 
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In  the  chest  there  may  be  splashing  on  respiration,  and  tinkling  corresponding  vith 
the  heart-beats. 

Dia(;nosis. — In  the  chronic  stage  the  cases  have  been  most  often  mistaken  for 
])\i()ric  obstruction.  Confirmation  of  tlie  diagnosis  of  diaphragmatic  licrnia  is  to  be 
obtained  by  .r-ray  examination,  but  a  glance  at  tlic  htcraturc  of  tlic  sid)jcct  sliows  that 
not  infrccpicntly  the  findings  liave  been  negative,  even  wlien  a  large  part  of  the  stomach 
was  above  the  diai)hragm.  These  cases  have  been  (Uagnosed  as  pneumothorax,  and 
even  the  use  of  opaque  enuilsion  has  not  led  to  a  correct  conclusion  in  all  cases  ;  it  is 
clear  that  if  the  cardia  and  pylorus  are  in  the  abdomen  the  emulsion  may  be  seen  to  pass 
below  the  diaphragm  without  entering  a  pouch  of  the  fimdus.  The  a;-ray  appearances 
may  closely  resemble  those  of  hour-glass  stomach  due  to  other  causes  ;  in  one  of  the 
cases  cured  by  Sorcsi,--  at  a  ])revious  operation  a  piece  of  shell  had  been  extracted  from 
the  vicinity  of  the  lesser  omentum,  and  an  omental  band  had  been  divided  in  the  belief 
that  it   was  j)roducing  the  constriction. 

However,  in  recent  years  the  technique  of  the  .r-ray  examination  of  these  cases  has 
been  carefully  studied,  and  many  detailed  descriptions  of  methods  and  results  have  been 
published.30.  ^i 

The  comparison  of  the  position  of  a  single  scar  of  entrance  with  the  localization  of  a 
retained  missile  may  give  a  clear  indication  of  injury  of  the  diaphragm.  Simple  radio- 
gra[)hy  may  show  an  opaque  area  to  the  left  of  the 
heart  shadow,  irregularity  of  the  dia])hragm,  and  dis- 
]>lacement  of  the  heart  to  the  right.  But  it  is  from 
the  use  of  radioscopy  with  the  swallowing  of  bismuth 
or  bariimi  emulsion  that  the  clearest  evidence  is 
obtained.  Repeated  examination  may  be  necessary, 
and  in  a  small  hernia  of  the  stomach  considerable 
mantruvring  may  be  called  for  to  get  the  emulsion 
into  the  thoracic  pouch.  The  j^atient  is  examined 
upright,  facing  the  observer,  and  turned  to  both  sides 
in  turn  ;  he  is  then  screened  in  the  supine,  prone, 
and  lateral  positions  ;  failing  a  positive  result,  he  is 
j)laced  in  the  Trendelenburg  position,  and  again 
turned  in  the  various  directions.  Sometimes  massage 
of  the  abdomen  and  deep  respiration  have  been 
succcssfid  in  bringing  a  small  hernia  to  view  ;  such 
])ouches  close  to  the  trsophagus  must  not  be  mistaken 
for  congenital  cesojihageal  pouches. 

The  appearances  seen  on 

repeated  examinations  of  two 

cases     of     Baumgartner     and 

Herscher^-  serve  as  an  illustra- 
tion of  the  methods  ;  the  first 

diagram    shows   the    condition 

seen  after  a  barium  meal,  the 

patient  ujmght  and  facing  the 

observer  ;       the      stomach     is 

above    the    level    of   the    dia- 
phragm, its  lower  part   being 

occupied     by     emulsion,      its 

upper  part  by  air,  above  which 

the     curved     outline     of    the 

stomach    is    seen    {Fig.    126). 

The  next  view  is   an  obli(iue 

one,  showing    two    abdominal 
pouches  and  an  intermediate  thoracic  one   {Fig.  127). 


I'Ui.  120. — KailiuMOliic  aplK-aiaiiie  of 
a  diaphracmiatic  hernia  of  the  stomach, 
after  opa<iue  meal  (after  Baumgartner  and 
Her.sclier). 


I'IG.  127. — Obli<iue  i-adioseopit; 
view  of  a  iliaplipau'matie  liertiia 
of  the  stomjioli  after  0|)a<iue  nieil 
(after  Baumgartner  and  Ilersclier). 


I'Ki.  lis.  oliliiiiie  ni<lit)s<-ojiio  view 
of  a  iliitphramnatic  hernia  of  tl>e 
stomaeli ;  on  tlie  j>atient  benilin«,  the 
opa(|ue  emuLHion  is  seen  cascadiiwr 
from  upper  to  lower  [)OUch  {afirr 
Baumgartner  and  Herscher). 


At  another  examination  in  the 
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oblique  position,  sufficient  opaque  emulsion  to  fill  the  first  pouch  was  given  ;  on  the 
patient  bending  forwards,  the  barium  was  seen  to  fall  as  a  cascade  into  the  lowest 
pouch  (Fig.   128). 

In  another  case  two  pouches  were  shown  ;    at  each  inspiration  the  barium  flowed 

into  the  upper  one,  returning  on  exjiiration  to  the 
subdiaphragmatic  part  of  the  stomach.  Splashing  of 
the  surface  of  the  fluid  could  be  seen  produced  by  the 
movements  of  the  heart  {Fig.  129). 

Radiographs  published  by  Ware^i  show  the  appear- 
ances after  an  opaque  meal  with  the  patient  upright 
and  supine  {Figs.  130,  131).  When  the  colon  is  involved, 
it  may  be  made  apj^arent  to  x  rays  by  giving  an 
opaque  enema. 

Prognosis. — Strangulation  eventually  occurs  in  most 
cases,  unless  operation  is  undertaken.     Many   successful 
operations  have  been  performed   in  the  quiescent  stage, 
but    Greig-"    has    suggested    that    recurrence     may     be 
so  far  there  is  little   evidence  bearing  on  this  point,  as 
most  of  the  cases  have  been  operated  on  in  comparatively  recent  years. 

Treatment. — Little  can  be  done  apart  from  operation  ;  but  in  some  cases  the 
general  condition  of  the  patients,  and  especially  the  existence  of  chronic  bronchitis  in 
elderly  men,  has  prohibited  active  surgery. 


Fig.  129. — lladioscoi)ic  view  of  a 
diaphragmatic  liernia  of  the  stomacfi 
{after  liaiimgarlner  and  Herscher). 


commoner  than  is  supposed 


Fig.  130. — RadioKrapli  of  diaphrasmatic  liernia 
of  stomach,  patient  upright  {after   Ware). 


Fig.  131. — Eadiofjraph  of  diaplirafrmatic  hernia 
of  stomacli,  patient  .suiiine  (afler  Ware). 


Such  patients  must  be  warned  against  exertion  and  sudden  strains,  their  meals  must 
be  small,  and  they  should  lie  down  afterwards. 

The  operative  procedures  fall  into  three  groups  : — (1)  The  abdominal  method  ; 
(2)  The  thoracic  method  ;    (3)  The  combined  abdominothoracic  method. 

1.  The  most  commonly  employed  abdominal  incision  is  one  placed  close  to  the 
costal  margin  ;  a  manoeuvre  which  increases  the  exposure  is  to  divide  the  costal  margin. 
A  high  left  paramedian  incision  joining  a  transverse  one  at  the  level  of  the  umbilicus,  the 
left  rectus  being  divided,  gives  a  good  exposure  {Fig.  132). 

2.  The  thoracic  route  of  approach  has  come  into  increasing  favour  since  war  has 
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Abilomiiial  iiicLsions  used  in  operatioas 
for  diaphragmatic  hernia. 


provided  surgeons  with  so  much  practice  in  chest  surgery.  A  portion  of  the  sixth, 
seventh,  or  eiglith  rib  is  resected  ;  by  removing  all  the  rib  in  front  of  its  angle  a  good 
view  is  obtained. 

3.  The  first  description  of  the  employment  for  diaphragmatic  hernia  of  an  incision 
opening  abdomen  and  thorax  together  was 
apparently  given  by  Berard.^^  The  incision 
is  made  over  the  seventh,  eighth,  or  ninth 
rib,  and  continued  forwards  and  downwards 
in  the  abdominal  wall  ;  the  rib  is  resected 
and  the  costal  cartilage  divided.  I  have 
used  this  method  on  many  occasions  for 
dealing  with  the  results  of  abdominothoracic 
wounds,  and  it  seems  the  most  suitable  for 
didicult  cases  of  diaphragmatic  hernia.  Prob- 
ably the  best  course  is  to  commence  by  resec- 
tion of  the  rib,  prolonging  the  incision  to 
the  abdomen  later  if  it  proves  necessary 
(Fig.  133). 

Methods  less  commonly  used  are  to  turn 
down  a  flap  containing  part  of  the  eighth, 
ninth,  and  tenth  costal  cartilages  (corres- 
])onding  to  the  liver  incision  of  Auvray),  and 

a  vertical  incision  in  the  mid-axillary  line,  resecting  several  ribs.  The  objection  to  both 
these  procedures  is  the  extensive  division  of  nerves  and  vessels  that  they  necessitate. 

There  has  been  a  good  deal  of  discussion  of  the  relative  merits  of  the  abdominal  and 
thoracic  methods.     The  main  objections  to  the  thoracic  route  seem  to  be  that  surgeons 

are  more  practised  in  abdominal  than  in  thoracic 
surgery,  and  that  secondary  conditions — for  instance, 
gastric  ulcer  and  adhesions — may  necessitate  intra- 
peritoneal procedures  such  as   gastrojejunostomy. 

The  abdominal  incision  will  be  used  for  most  cases 
dealt  with  in  the  acute  stage,  for  they  come  to 
surgeons  as  abdominal  emergencies,  and  as  a  rule  their 
exact  nature  is  only  discovered  during  the  operations. 
The  presence  of  a  scar  of  the  chest  wall  may  have 
suggested  the  correct  diagnosis,  but  the  patient  is 
usually  unfit  for  systematic  radioscopy.  In  most  of 
these  cases  emaciation  and  complete  obstruction,  with 
empty  intestines,  make  access  to  the  diaphragm  fairly 
easy  from  below. 

In  a  chronic  case  dealt  with  in  a  comparatively 
quiescent  stage,  however,  the  thoracic  method,  or  the 
abdominothoracic  one,  offers  considerable  advantages  ; 
it  allows  a  clear  view  with  less  retraction  of  the 
parietes,  and  the  dia})hragm  can  be  repaired  more 
adequately  than  by  the  abdominal  route. 

Stages  of  Operation  for  Diaphragmatic  Hernia. — 
After  opening  the  abdomen  or  thorax,  the  stomach, 
omentum,  and  other  prolapsed  viscera  nuist  be  freed 
by  dividing  the  adhesions  ;  this  must  be  done  with  the  minimum  of  dragging,  by  clean 
cutting  rather  than  blunt  dissection.  These  adhesions,  especially  of  hollow  viscera  to 
pericardium,  and  of  spleen  to  thoracic  wall,  may  be  very  dense,  and  care  nuist  be  taken 
to  divide  them  in  such  a  way  that,  if  important  structures  are  injured,  they  shall  be 
those  most  easily  repaired  ;  naturally  it  is  better  to  open  the  stomach  than  the  peri- 
cardium or  colon. 


Fig.  133. — ^Tlioracic  and  abdomino- 
thoracic incisioas  for  approach  to  a 
diaphragmatic  hernia. 
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The  defect  in  the  diaphragm  may  be  very  difficult  to  define,  the  wliole  of  tlie  left  side 
of  the  muscle  being  atrophic  and  the  margin  of  the  opening  incorporated  with  the 
stomach  wall.  In  some  cases  of  long  standing,  adhesions  have  been  so  dense,  particularly 
of  the  stomach  and  spleen,  that  it  has  been  considered  imwise  to  attempt  their  separation. 
In  the  case  recorded  by  Baumgartner,^'^  the  diaphragm  was  reduced  to  narrow  ledges  in 
front  and  behind,  the  stomach  was  firmly  adherent  to  the  posterior  margin  of  the 
opening,  and  the  outer  surface  of  the  spleen  was  fixed  to  a  scar  of  the  thoracic  wall  ; 
through  an  abdominothoracic  incision  the  surgeon  freed  the  small  intestine,  omentmn, 
splenic  flexure,  and  stomach  from  the  pericardium  and  front  part  of  the  diajjliragm, 
leaving  intact  the  adhesions  of  the  spleen  and  of  the  back  of  the  stomach  ;  he  then 
adopted  a  manoeuvre  used  jireviously  by  Lecene,  closing  the  defect  by  suturing  its  edges 


DiiiLrnuu  of  contents  of  a   (liiii)lir,ii.'ni:itic 
licniiii. 


FlCi.  135. — Mcthoil   of  suture  to  close  defect   in   tlje 
diaphragm  (ujlvr  Baum'jartner  and  J/trscliir). 


to  the  stomach  and  to  scar  tissue  at  the  lower  part  of  the  spleen  {Figs.  134,  135)  ;  the 
result  was  very  satisfactory,  and  radiosco|)y  six  mouths  later  showed  the  stomach  below 
the  diaphragm   and   the  lung    re-expruided    {Fig.  136).     In  the  successful    case    reported 

by  Grant  Andrew,-"  he  found  it  necessary,  operating  through 
the  abdomen,  to  divide  the  omentum  and  leave  part  of  it 
attached  within  the  thorax. 

A  dangerous  step  of  the  operation  is  the  reduction  of  the 
stomach  into  the  abdomen,  for  its  contents  may  be  forced 
into  the  oesophagus  and  flood  the  only  sound  lung  ;  this 
disaster  was  probably  responsible  for  the  death  of  a  case 
operated  upon  by  d"Halloj)eau'"  and  mentioned  by  Auvray. 
AiuTay  recommends  that  the  thoracic  pouch  of  the  stomach 
be  emptied  by  aspiration  before  its  reduction  is  attempted, 
a  safeguard  only  possible  if  the  thoracic  exposure  is 
employed. 

Careful  closure  of  the  gap  in  the  diaphragm  is  import- 
ant, and  is  more  easily  done  from  above  ;  in  most  of  the 
cases  operated  on  from  below  for  strangulation,  the  surgeon 
has  had  to  make  use  of  a  simple  purse-string  suture.  A 
most  thorough  method  of  suturing  has  been  described  by 
Soresi,^'^  who  points  out  that  the  constant  movement  of  the  diaphragm  dvu-ing  healing, 
and  the  outward  pull  of  its  fibres,  put  a  great  strain  on  the  suture-line.  He  advocates  a 
series  of  separate  stitches  inserted  parallel  to  the  margin  of  the  opening  ;  the  adjacent 
ends  of  each  two  sutures  are  then  tied  together,  and  the  gap  is  closed  by  tying  these 
ends  across  it.  Greig-"  stitched  the  inner  edge  of  the  opening  to  the  chest  wall  ;  some 
of  the  stitches  gave  way  during  subsequent  coughing,  and  a  second  operation  M'as  per- 
formed with  eventual  sviccess.  In  repairing  a  defect  of  the  outer  part  of  the  diaphragm, 
Lefort^^  made  successful  use  of  a  graft  of  fat  and  deep  fascia  taken  from  the  thigh. 

The  last  stage  of  the  operation  is  the  closure  of  the  abdomen  and  thorax,  after 
paying  careful  attention  to  hsemostasis  ;  if,  in  rare  circumstances,  it  is  thought  advis- 
able to  drain  the  pleura,  a  valvular  method  which  allows  fluid  and  air  to  escape  but 
prevents  their  re-entry  should  be  employed. 


Fk;.  i;i(i.  ■  '  Jiadioscoiiic 
appeaiMuces  six  months  after 
cure  of  a  diapliraRmatic  hernia 
{after  liaurifjartncr  and  //crsch"/-). 
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Conclusion.— We  may  ('oncludi'  then  that  in  operations  for  stranjiulation  and 
acute  ohstnu'tion  the  alKloniinal   route  will   be  employed  as  a  rule. 

In  chronic  cases,  the  thoracic  method  of  ap|)roaeh  has  certain  advantages  ;  it  allows 
thoracic  adhesions  to  be  divided  under  better  observation,  with  more  safety,  and  easier 
control  of  bleeding  jwints  ;  the  herniated  |)ouch  of  the  stomach  can  be  emptied  before 
reduction  ;  accurate  suture  of  the  diaphragm  and  any  plastic  measures  that  special 
conditions  demand  can  be  carried  out  more  satisfactorily  ;  and  the  pleural  sac  can  be 
cleansed  and  its  dryness  at  the  end  of  the  operation  ensured. 

If  special  dillieulties  arise,  or  a  gastrojejunostomy  is  indicated,  the  thoracic  operation 
should  be  converted   into  an  abdominothoracic  one  by  j)rolonging  the  incision. 

In  all  types  of  operation  the  pleural  cavity  is  open  to  the  air,  so  that  the  slight  risks 
of  operative  pneimiothorax  are  equally  present. 

I  wish  to  express  my  thanks  to  Mr.  S.  A.  Sewell  for  the  drawings  of  Figa.  121, 
122,  130,  and  131  ;  to  Professor  J.  Ernest  Frazer  for  helj)  with  some  of  the  other 
diagrams  ;    and  to  Mr.   Warren  Low,  C'.B.,  for  permission  to  use  the  notes  of  a  case. 
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SKIN-GRAFTING    IN    THE    BUCCAL    CAVITY. 

By  T.  p.   KILNER  and  T.  JACKSON,  Sidcup. 

The  intention  of  this  paper  is  to  deal  in  full  with  one  branch  of  technique  which  has  been 
evolved  at  the  Queen's  Hosjiital,  Sidcup,  during  the  treatment  of  facial  injuries  in  the 
last  few  years. 

In  March,  1917,  Esser  described  in  the  Annals  of  Surgery  a  method  of  skin-grafting 
which  he  had  employed  in  the  treatment  of  distorted  eye-sockets.  This  method  was 
modified  and  its  field  of  usefulness  greatly  extended  by  Waldron  and  Gillies,  and  its 
various  modifications  have  been  in  almost  daily  use  for  some  time  now  by  surgeons 
operating  upon  those  cases  of  facial  injury  which  have  formed  such  a  pitiable  harvest 
of  the  Great  War. 

Gillies'  book,  recently  published,  contains  a  brief  descri|)tiou  of  the  technique 
followed  ;  but  it  is  felt  that  a  wider  use  of  the  method  might  be  made  than  is  at 
present  the  case  by  surgeons  and  dental  surgeons  who  are  unlikely  to  have  that  book 
in  their  possession. 

The  paper  will  be  divided  into  two  parts  :  (1)  A  brief  outline  of  cases  to  which  the 
inethod  is  applicable  ;    and  (2)  A  description  of  the  technique. 

I.    CASES     IN     WHICH     THE     METHOD     IS     APPLICABLE. 

^.— Cases    in    which  the  External  Alveolar  Sulcus   is  Absent, 
OR    Deficient    in    Depth. 

War  Injuries. — It  is  in  this  class  of  case  that  our  experience  has  been  greatest. 
Numerous  cases  of  facial  injury  involving  the  mouth,  and  frequently  associated  with 
fracture  of  the  maxilla  or  mandible,  have  been  encountered,  in  which  the  most  trouble- 
some residual  disability  is  entirely  dependent  upon  distortion  or  complete  obliteration 
of  the  sulcus  between  the  lip  or  cheek  and  the  alveolus. 

Bulky  masses  or  bands  of  scar  tissue  between  the  soft  tissues  and  the  bone  render 
the  fitting  of  an  elflcient  functional  denture  impossible.  Such  a  disability  is  seen  at  its 
worst  when  the  jaws  are  edentulous,  for  every  movement  of  the  cheek  or  lip  displaces  the 
denture  from  its  already  insecure  bed. 

Parallel  Cases  met  with  in  Civil  Practice. — In  ordinary  civil  practice  quite  a 
large  number  of  cases  analogous  to  these  war  cases  is  encountered  from  time  to  time.  As 
our  experience  of  these  is  extremely  limited,  we  shall  do  little  more  than  point  them  out. 

The  similarity  is,  however,  so  close  that  their  treatment  by  the  same  procedure 
cannot  but  give  similarly  satisfactory  results. 

Excessive  Absorption  of  the  Alveolus. — Cases  of  this  type  are  particularly  common 
in  dental  practice.  A  recent  visit,  however,  to  the  out-patient  department  of  a  general 
hospital  revealed  the  fact  that  they  are  met  with  in  surgical  clinics  also.  Two  cases 
presented  themselves  in  as  many  days  complaining  of  ulceration  of  the  gums  and  con- 
stant trouble  with  dentures,  in  which  the  source  of  trouble  was  easily  traceable  to  the 
deficiency  of  the  external  sulcus,  due  in  turn  to  unusually  marked  alveolar  absorption. 
No  definite  dental  ridge  remains  in  these  cases  ;  numerous  attempts  are  made  to  fit  a 
denture,  but  neither  comfort  nor  utility  can  be  obtained  ;  every  movement  of  the  jaw, 
tending  still  further  to  reduce  the  depth  of  any  sulcus  remaining,  displaces  the  denture, 
and  the  patient  is  reduced  to  a  state  of  desperation.  Such  a  condition  is  the  bane  alike 
of  patient  and  dental  surgeon. 
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Fraena. — Abnormally  thick  labial  fnena  are  sullicicntly  common  to  find  themselves 
illustrated  in  every  book  on  dental  surgery,  as  a  cause,  particularly,  of  central  incisor  dis- 
placements. Similar  mucous-membrane-covered  bands  occur  in  other  situations,  and, 
thouijh  not  as  a  rule  interferinnf  with  dentition,  and  therefore  not  giving  trouble  in  the 
first  half  of  life,  are  very  trying  when  the  fitting  of  a  denture  is  under  consideration.  'I'hc 
ordinary  treatment  of  these  bands — division  or  even  excision — is  fre(|uently  followed  by 
recurrence  or  by  the  formation  of  a  soft  papillary  mass  of  scar  tissue  which  renders  such 
treatment  inetiective.  Treatment  by  the  method  here  advocated,  though  a  little  more 
troublesome,  has  all  the  advantages  of  being  certain  and  radical  in  its  results. 

Scar  Tissue. — Resulting  from  burns  or  scalds,  or  following  ulceration  produced  by 
acids  or  caustics. 

Scar-tissue  Bands.— Following  upon  the  rupture  of  an  alveolar  abscess  in  the  region 
of  the  sulcus. 

Deficiency  of  the  Sulcus  above  and  in  front  as  tlie  Result  of  Hare-lip.-  Such 
a  deficiency  is  almost  always  present  in  spite  of  every  effort,  at  the  time  of  original  ojicr- 
ation.  to  free  the  soft  tissues  well  from  the  bone.  It  would  be  impracticable,  in  such 
young  subjects  and  under  the  conditions  of  tension  already  present,  to  introduce  any- 
thing capable  of  preventing  the  recurrence  of  these  adhesions,  and  their  treatment  is 
therefore  usually  not  considered  until  dentures  are  required.  A  great  cosmetic  improve- 
ment may  be  obtained  by  their  treatment  at  an  earlier  date. 

li. — Cases  ix  which  the  Internal  Alveolar  Sulcus  is  Defective. 

War  Injuries — It  is  remarkable  how  few  even  of  the  severest  types  of  facial  wound 
involve  the  tongue,  yet  quite  a  number  of  cases  has  been  encountered  in  which  wounds  of 
that  organ  itself  or  of  the  adjacent  floor  of  the  mouth  have  led  to  the  ol)literation  of  the 
sulcus  on  the  inner  aspect  of  the  alveolus.  In  these  cases  even  a  carefully-iitted  denture 
is  constantly  being  pushed  off  the  dental  ridge  by  tongue  movements  during  mastication 
or  articidation. 

Parallel  Cases  in  Civil  Practice. — Cases  analogous  to  the  above  are  few.  Occa- 
sionally, however,  an  imusually  short  and  thick  lingual  fraenum  gives  trouble  in  the  manner 
indicated,  more  especially  when  the  lower  jaw  is  edentulous.  The  rare  cases  of  ordinary 
congenital  tongue-tie  are  probably  best  treated  by  the  simple  operation  of  division  at 
present  practised. 

We  hesitate  to  recommend  the  use  of  grafts  in  potentially  cancerous  areas,  but 
throw  it  out  as  a  suggestion  that,  in  cases  which  have  been  successfully  treated  for  carci- 
noma lingujc,  or  in  which  a  portion  of  the  tongue  has  been  removed  for  less  dangerous 
disease  or  for  injury,  articulation  might  be  considerably  improved  by  freeing  of  the 
remaining  portion  to  some  extent  and  epithelialization  of  the  raw  surfaces  by  the 
technique  here  described. 

C. — Other  Conditions  in  which  the  Method  is  Applicable. 

Trismus. — This  condition,  depending  upon  the  presence  of  scar  tissue  in  the  nuieosa 
lining  the  cheek,  has  been  met  with  occasionally  in  military  practice,  and  might  conceiv- 
ably be  found  in  cases  coming  under  one  of  the  above  headings. 

In  such  cases,  though  the  sulcus  is  not  actually  at  fault,  treatment  follows  the  same 
lines,  and  consists  essentially  of  the  removal  of  all  scar  tissue  and  its  replacement  by 
sound  healthy  epithelium.  We  have  treated  two  cases  in  this  way,  and  have  obtained  a 
measure  of  success  much  greater  than  we  had  anticipated.  In  one  of  these,  previous 
excision  of  the  coronoid  j)r()cess,  adhesions  of  which  to  the  adjacent  maxilla  were  thought 
to  be  responsible  for  the  condition,  had  been  carried  out  without  giving  any  relief. 

After  Removal  of  the  Maxilla. — The  deformity  which  follows  upon  this  openition 
can  be  rendered  ])ractieally  negligible  if  surgeon  and  dentist  will  combine  forces.  As  a 
rule,  at  the  end  of  the  operation  there  is  not  a  very  great  extent  of  raw  surface  remaining  ; 
but  a  mould,  designed  in  the  way  advocated  for  grafting  and  carrying  grafts  when  neces- 
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sary,  inserted  at  the  end  of  the  operation — preferably  by  the  dentist  who  is  to  have  the 
after-care  of  the  ease — not  only  prevents  the  deformity  of  the  face  which  commonly 
follows  the  delay  in  instituting  ]>rosthetic  treatment,  but  is  also  very  ellicient  in  preventing 
post-operative  lucmorrhage. 

After  Tonsillectomy. — It  would  appear  that  grafting  of  the  raw  surfaces  shortens 
convalescence,  diminishes  post-operative  haemorrhage,  and  prevents  cicatricial  contrac- 
tion. The  pillars  of  the  fauces  are  sewn  together  loosely  over  a  skin-graft-covered 
mould  of  suitable  size  and  shape. 


2.   DESCRIPTION     OF     TECHNIQUE. 

The  method  consists  essentially  of :  (a)  Producing  a  sulcus  wherever  this  is  required 
by  careful  and  free  excision  of  offending  tissue  ;  (b)  Epithelialization  of  this  new  sulcus 
by  means  of  skin-grafts  of  the  Thiersch  variety  applied  to  its  surfaces  upon  a  suitable 
mould.  The  operative  treatment  may  be  carried  out  under  either  local  or  general  anaes- 
thesia ;  but  the  latter,  administered  if  practicable  by  the  naso-intratracheal  route,  is 
preferred.     If,  however,  the  former  is  chosen,  the  inferior  dental    or    infra-orbital  branch 

of  the  fifth  is  blocked,  according  as  the  sulcus 
xmder  treatment  is  lower  or  upper  ;  local 
infiltration  of  the  actual  area  of  operation  is 
carried  out  ;  and  the  area  from  which  the 
graft  is  to  be  removed  is  similarly  treated. 
The  latter  procedure  does  not  interfere  at  all 
with  the  vitality  of  the  graft,  and  actually 
facilitates  its  removal. 

Preliminary  Dental  Work. — This  consists 
in  the  provision  of  suitable  means  for  retaining 
the  mould  in  ])osition,  and  differs  according  to 
the  type  of  case. 

a.  External  or  Internal  Sulcus  •  Teeth 
present  {Fig.  137). — A  metal  cap  splint  is 
made,  carrying  opposite  the  centre  of  the 
offending  area  an  upright  j)illar,  on  to  which 
is  fitted  a  small  tubular  ])ieee  of  metal  pro- 
vided with  a  screw,  and  having  a  flat  j)er- 
forated  malleable  plate  projecting  from  it  at  right  angles,  which  is  directed  inwards  or 
outwards  in  reference  to  the  alveolus  according 
as  internal  or  external  sulcus  is  under  treat- 
ment. This  plate  is  usually  from  |  to  f  in. 
in  width,  and  its  edges  are  neatly  rounded. 
When  a  gap  in  the  teeth  is  present,  as  is  usual 
in  traumatic  cases,  a  bar  is  placed  between  the 
caps  fitted  to  those  teeth  bordering  upon  the 
gap,  and  a  vertical  metal  plate  is  attached  to 
this  and  made  to  fit  snugly  against  the  gum- 
margin  along  the  gap.  This  effectively  prevents 
the  mould  material  from  escaping  laterally,  and 
so  helps  much  in  obtaining  a  good,  smooth,  and 
easily-removed  mould. 

b.  Edentulous  Cases. — These  cases  are  diffi- 
cult to  treat,  and  a  considerable  range  of 
ingenious  devices  has  been  evolved  in  the 
dental  department.  Suture  of  the  mould  in 
position  alone — a  method  tried  in  order  to 
evade  the  necessity  for  fixation  apparatus — is  unsatisfactory,  for  even  if  successful  as  a 


-Dental  splint  for  cpitlielial  inlay  to  external 
alveolar  sulcus. 


138. — Chin-piece  splint   for  lower  sulcus  in 
edentulous  case. 
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means  of  retention,  it  produees  an  unsij^htly  and    tr()iil)les(>ine  ri(i<fe  around  the  margins 

of  the  grafted  area.     In  addition  it  renders  the  Jinci-trciitniciit  (lidiciilt.  there  heiiiL'  nf» 

means     of    retention     available     once     the 

sutures    are    out.      The    illustrations    show 

the    appliances    now     usually    adojjted    for 

upper  and  lower  alveolar  regions.     F/«.  188 

illustrates  a  ehin-pieee  apparatus  which   has 

been  foimd  useful  for  some  cases  in  which 

the     lower    sulcus     was    imder     treatment. 

Figs.   139   and   140  represent  an  apparatus 

similar  to   Kingsley's    splint,    but    [)rovided 

with     metal    loops     to     carry     the     mould 


Fl(i.  139. — Modified  Kingsley's  splint  for  inlay  to  upner 
sulcus  in  edentulous  case. 


J'li;.   1  Rt.  — s>t'lint  in  situ. 


material.     Fig.  141   shows  a  modified   double  Gunning  splint  which  may  be  ada|)ted  for 
either  the  upper  or  lower  sulcus. 


Fl(i.  1 11.— iljdiliud  doulilu  (Juiiiiilij,'  splint,  which 
may  be  use<l  for  either  sulcus,  [irepared  for  lower 
sulcus  in  a  case  with  edentulous  mandible. 

c.  7^rismus  Cases. — The  type  of  appara- 
tus  (Fig.  142)  devised  for  these  cases  j)rovides 
for  adjustment  to  the  maxinuun  gape  ob- 
tainable at  the  time  of  operation,  and  after 
excision  of  all  scar  tissue.  It  also  carries  a 
perforated  metal  plate,  to  the  outer  side  of 
which  is  packed  the  mould  material  which 

is  to  bear  the  graft.     The  mould  should  be  of  sufTicient  size  to  produce  bulging  «»!    tin 
cheek.     In  this  way  an  excess  of  epithelialized  surface  is  obtained. 


I'Ki.  142. — Type  of  apparatus  used  in  trismus  eases. 
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d.  After  Excision  of  the  Maxilla.— In  these  cases  the  dental  officer  wlio  is  to  have 
charge  of  the  post-oijcrative  prosthetic  treatment  sliould  be  allowed  access  to  the  case 
for  the  purpose  of  obtaining  an  impression  of  those  parts  which  are  to  be  left  behind  on 
the  unaffected  side.  He  will  then  construct  a  partial  upper  plate  carrying  metal  loops 
to  support  the  mass  of  dental  composition,  which,  at  the  end  of  the  operation,  is  moulded 
into  the  large  gap  left  by  the  maxillary  excision. 


Vu;.  1  IS.— Prosthesis  built  up  to  replace  excised  maxillie.     A,  Anterior  view  ;    B.  Posterior  view. 


Fig.  143  shows  a  prosthesis  built  up,  according  to  the  suggestions  put  forward  above, 
from  a  mould  inserted  at  an  operation  undertaken  for  the  removal  of  almost  the  whole 
of  both  maxillap,  which  had  been  completely  separated  from  their  bony  attachments  as  the 
result  of  a  severe  wound  of  the  face.  It  is  included  because  it  indicates  clearly  how  the 
same  procedure  may  with  advantage  be  adopted  in  civil  cases. 

Preparation  of  the  New  Sulcus. — In  order  to  render  the  description  of  operation  more 
concise,  an  outline  of  the  procedure  followed  in  dealing  with  a 
typical  case  of  loss  of  lower  sulcus  will  alone  be  considered. 
It  will  be  easily  seen  how  this  is  modified  for  other  positions. 
Fig.  144  shows  the  state  of  affairs  encountered. 

The  dotted  lines  indicate  the  incisions  made  for  excision  of 
the  scar  tissue.  It  is  to  be  noted  that  the  inner  incision  is 
made  to  follow  accurately  the  surface  of  the  bone.  This  is  a 
point  of  great  importance,  for  otherwise  a  spongy  mass  of 
tissue  is  left  behind  on  that  aspect  of  the  alveolus  which  the 
operation  aims  at  making  free  for  the  dentist's  use.  Such  a 
mass  is  very  troublesome  and  renders  accurate  impression- 
taking  impossible.  Again,  it  will  be  noticed  that  the  new 
sulcus  is  produced  by  excision.  Mere  incision  into  the  scar 
tissue  will,  when  its  sides  are  grafted,  produce  a  sulcus,  but 
such  a  sulcus  invariably  tends  to  become  obliterated  by  the 
continued  growth  of  scar  tissue  stimulated  by  operation.  The 
tissue  included  within  the  dotted  lines  is  completely  removed, 
and  any  hjemorrhage  is  arrested  by  sponge  pressure.  Ligatures 
are  seldom  required. 
Making  of  tlie  Mould. — An  impression  of  the  new  sulcus  is  now  made  in  ordinary 
dental-impression  composition,  rendered  soft  by  sterile  water  at  the  required  temperature. 
The  detachable  portion  of  the  retention  apparatus  is  placed  in  position  until  the  material 


Fig.  141. — Drawing  to  show 
total  obliteration  o£  lower  sulcus. 
Dotted  lines  indicate  excision  of 
scar  tissue. 
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Kl(i.  It.'). — Skill  fixation  apparatus  useil  in  cuttintr  irraft^ 


and  the  ratchet  locks  the  apparatus  at  tlie  desired 


cocils  and  liardcns.  It  is  essential  that  a  smooth,  well-rounded  impression  should  he 
ohtained,  and  the  lip  or  cheek  should  he  manipulated  with  this  end  in  view  while  the 
composition  is  settin<>;. 

Cutting  the  Graft.  -The  <)raft  is  taken  from  a  non-hairy  portion  of  the  skin  the 
anterior  aspect  of  the  forearm  or  the  antero-internal  aspect  of  the  upper  arm  heinj?  usually 
employed.  At  one  time  the  skin, 
sterilized  hy  ether  only  and  moist- 
ened with  saline,  was  held  on  the 
stretch  between  two  pieces  of  wood 
a|)plied  transversely  to  the  limb, 
and  the  graft  was  cut  by  a  sharp 
razor  similarly  moistened  with  saline. 
This  method  of  fixinji  the  skin  is 
clumsy,  recjuires  an  assistant  well 
versed  in  the  technicpie.  and.  owing 
to  '  bellying  '  of  the  area  between 
the  pieces  of  wood,  often  results  in 
a  poor  graft  of  uneven  thickness. 

Irately  we  have  been  using  the 
apparatus  shown  in  Fig.  14j,  and 
have  found  it  simple  and  reliable. 
The  small  teeth  on  the  cross-bars 
get  a  lirm  grip  of  the  skin  on  either 
side  of  the  area  to  be  used  :  gentle 
pressure  from  above,  pressing  these 
bars  apart,  produces  even  stretch- 
ing with  a  minimum  of  'bellying'  ; 
degree  of  tension. 

A  mere  touch  on  the  upper  part  of  the  instrument  with  one  hand  steadies  it,  and  the 
other  hand  is  free  for  cutting.     We  feel  that  some  similar  instrmnent  should  be  of  con- 
siderable help  to  surgeons  who  wish  to  render 
their  graft-cutting  more  certain  and  uniform. 

Applying  the  Graft  to  the  Mould.  The 
mould,  removed  from  the  mouth,  is  dried,  and 
the  graft  or  grafts  are  api)lied  to  it  so  that  the 
raw  surface  is  outermost.  If  several  grafts  are 
retjuired  they  are  arranged  so  that  their  ad- 
jacent margins  just  overlap  one  another.  The 
thimier  the  graft,  the  easier  it  is  to  manipulate 
at  this  stage,  and  the  better,  in  our  opinion,  is 
the  final  result.  Any  redundant  graft  is  re- 
moved by  sharp  scissors,  for  loose  tags  in  the 
mouth  beconie  septic  and  are  liable  to  lie  pulled 
upon  by  tongue  movements  and  so  displace  the 
remainder.  The  graft-covered  mould  is  now 
returned  to  its  bed,  and  the  fixation  a|)paratus 
is  finally  adjusted.  Fig.  14(>  shows  a  plaster 
model  illustrating  s|)lint  and  mould  in  their 
final  position. 
After-treatment.  The  arm  is  dressed  with  andjrine,  and  rapidly  epithelializes  again 
—never  giving  any  trouble  after  the  first  dressing.  The  niould  is  not  disturbed  for  ten 
days.  .\t  the  end  of  this  period,  during  which  antiseptic  mouth-washes  are  used  at  fre- 
quent intervals,  more  particularly  after  meals,  the  retention  plate  is  removed  and  the 
mould  taken  out  with  care.  The  newly-epithelialized  sulcus  is  gently  irrigated  with  a 
mild  antiseptic  lotion,  and  a  new  mould  of  guttapercha  is  fixed  in  position. 
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At  this  stage  it  often  appears  that  the  graft  has  not  'taken',  for  the  surface  may 
appear  still  raw  and  tend  to  bleed  slightly,  even  in  cases  which  prove  to  be  perfectly 
satisfactory  later  on.  After  two  days  more  the  same  procedure  is  repeated,  with  the 
exception  that  the  mould  is  not  renewed.  After  this  the  sulcus  is  irrigated  daily,  usually  by 
the  patient  himself.  The  mould  is  kept  in  position  until  the  dentist  is  ready  to  replace 
it  by  his  denture.  It  is  surprising  how  rapidly  the  newly-formed  sulcus  will  become 
obliterated  in  the  early  stages  of  its  existence  imless  some  mould  is  retained.  Later  on 
this  tendency  disappears  entirely,  and  patients  are  returning  to  us  now  for  further 
treatment  who  were  operated  on  twelve  to  eighteen  months  ago,  and  who  exhibit  ])erfectly 
epithelialized  sulci  with  no  tendency  whatever  to  diminution  of  their  depth. 

In  conclusion,  it  may  be  remarked  that  success  is  only  to  be  obtained  by  close 
co-operation  between  surgeon  and  dentist — a  co-operation  which  has  been  found  absolutely 
indispensable  at  Sideup. 

SUMMARY. 

Numerous  cases  of  war  wounds  have  been  encountered  in  which  the  alveolar  sulcus 
has  been  obliterated. 

Ellicient  functional  dentures  cannot  be  provided. 

Many  analogous  cases  appear  from  time  to  time  in  civil  practice. 

All  can  be  effectively  treated  by  the  method  of  skin-grafting  here  advocated,  the  field 
of  usefulness  of  which  remains  still  incompletely  explored. 


KAEE     OR    OBSCUEE     CASES 


155 


SHORl^    NOTES     OF 
RARE     OR     OBSCURE     CASES. 

CYSTIC    ADENOMA    OF    THE    BILE-DUCTS. 

By    ARTHUR    EVANS,    Loxuox. 

Till-,  patient,  a  married  woman,  age  53,  was  admitted  into  Westminster  Hospital,  Nov.  20, 
1919.     Siie  had  ten  ehildren.  and  liad  had  one  miscarriage. 

Following  influenza  in  November,  1918,  she  had  suffered  from  pain  in  the  upper 
abdomen,  with  occasional  attacks  of  vomiting,  and  slight  jaundice.  There  was  no  history 
of  haematemesis,  nor  of  mehena.     The  patient  was  constipated. 

On  admission  the  patient  was  emaciated  and  looked  ill  ;  she  was  slightly  jaundiced. 
She  complained  of  constant  pain  in  the  upper  abdomen.  The  edge  of  the  liver  was  palpable 
below  the  right  costal  margin.  Aj^parently  continuous  with  this,  and  extending  into  the 
epigastrium,  was  a  smooth  rounded  tumour  which  reached  almost  to  the  imibilicus.  The 
tumour  was  dull  on  percussion,  and  appeared  to  be  fixed  posteriorly.  There  were  no 
abnormal  physical  signs  in  the  lungs.     The  temperature  and  the  i)ulse  were  normal. 


riCS.  147,  1  IH One  clu.-ter  of  tlic  sninll   rysts  wliicti  wen'  .|.t;irl,(.|   inmi   tl.r   iniicr  \v^,ll  ..!  ti,..  I i,v  ,,■  .  ,  ,,. 

Urine. — 

1.  Cammidge  reaction  :    osazone  crystals  found. 

•2.  Amylase  reaction  :    D.  38°  30"  =   13  units. 

3.  C'anmiidge  reaction  after  24  hours'  fermentation  :  typical  small  Cammidge  crystals 
seen.     Control  negative. 

Test  meal. — Over  200  c.c.  recovered  from  stomach.  Faint  trace  of  IICl  present. 
Lactic  acid  present.  Estimated  in  terms  of  IICI  :  acidity  due  to  IICl,  0-02  per  cent  : 
total  acidity,  O-l  per  cent  :  acidity  from  organic  acids,  0-08  per  cent.  Solid  matter  : 
Starch,  fat,  debris,  scpiamous  cells,  yeasts,  torulae.  No  marked  excess  of  bacteria  ;  no 
sarcina;  ;    no  Oppler-lioas  bacilli  seen. 

Faces. — No  reaction  for  occult  blood.  No  pus  found.  Moderate  amount  of  fat. 
Microscopically  :    food  debris,  granular  detritus,  bacteria  ;    no  pus  or  blood. 

Blood. — 

1.  Leucocyte  count  :    total  13,700  per  cnun.     Polymorphs  :  neutrophils,  7'i  per  cent  : 
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eosinophils,  1  per  cent  =  76  per  cent.      Monomorphs  :    large,  5  per  cent  ;    small,  18  per 
cent  =  23  per  cent.     Transitional,  1  per  cent. 
2.  Wassermann  reaction  :    negative. 

Operation. — Dec.  1,  1919. — Median  supra-umbilical  laparotomy.  Free  fluid  of  a 
myxomatous  nature  was  found  in  the  peritoneal  cavity.  The  tumour  proved  to  be  a 
large  thick-walled  cyst  attached  to  the  under  surface  of  the  liver.  It  was  so  large  and 
tense  that  one's  fingers  could  not  be  inserted  between  it  and  the  vertebral  column.  When 
opened,  a  large  (piantity  of  viscid  fluid  escaj^ed.  The  examining  finger  felt  what  were 
at  first  thought  to  be  daughter  cysts  attached  to  the  inner  wall  ;  but  these  proved  to  be 
so  intimately  adherent  to  the  cyst-wall  that  clusters  of  these  cysts  could  be  detached  only 

with  great  difficulty. 

The  attachment  of  the 
cyst  to  the  under  surface  of 
the  liver  was  fully  six  inches 
in  all  its  diameters,  and  to 
attempt  its  comi)lete  removal 
was  considered  unjustifiable. 
The  greater  portion  of  the 
cyst-wall  and  its  contents  were 
removed  ;  and  into  the  re- 
maining portion  of  the  cyst  a 
large  rubber  drainage  tube 
was   sutured. 

The  j)atient  made  an  un- 
eventful recovery.  A  sinus 
has  persisted,  and  from  this 
some  clear  viscid  fluid  con- 
stantly drains. 

Pathological  Notks  (Dr. 
J.  A.  Braxton  Hicks).— The 
fluid  was  semi-gelatinous,  dark 
brownish-green  in  colour.  The 
deposit  showed  red  corpuscles, 
degenerated  leucocytes,  cells 
and  clumps  of  cells  of  an 
endothelial  type.  No  scolices 
or  booklets  were  seen.  Some 
of  the  free  cells  stained  in  a 
fresh  sj)ecimen  presented  a 
peculiar  appearance.  They  jjossessed  a  well-defined  clear  ectoplasm,  and  a  granular 
endoplasm.  In  the  endoplasm  were  oval  parasitic-like  bodies  giving  dark  granular  stain- 
ing with  methylene  blue.  Repeated  examinations  proved  these  to  be  merely  degenera- 
tions of  the  columnar  mucin- forming  cells  of  the  cyst  tumour. 

When  the  cystic  mass  was  received  in  the  laboratory  it  looked  not  unlike  a  small 
piece  of  a  multilocular  ovarian  cyst  (Figs.  147,  148).  Sections  showed  the  tumour  to 
be  made  up  of  cysts  lined  with  well-formed  non-ciliated  colunmar  cells,  which  could  be 
seen  secreting  mucin.  The  interstitial  tissue  supporting  the  cysts  consisted  of  coarse 
fibromuscular  tissue  (Fig.  149). 

The  tumour  is  a  multilocular  cystic  adenoma  arising  from  the  bile-duets. 

This  condition  is  very  rare.  Only  one  case  has  hitherto  been  reported  in  England, 
by  Walker  Hall  and  Brazil. ^     Keen-  and  Ziegler''  describe  and  illustrate  similar  cases. 


Fl«.  1-lSl.— JJieroseopk-al  section  of  the. cystic  mass  shown  in  Fii/s.  1-17.  118. 
Note  the  well-formed,  non-ciliated,  mucin-secretinfr,  columnar  cells  which  line 
the  cysts.     The  stroma  consists  of  coarse  fibromuscular  tissue. 


REFERENCES. 
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A     CASE     OF     SPLENOMEDULLARY     LEUK/EMIA. 

l}v     H.     i:.     KMLLV,     LivKHi'ooi,. 

TiiK  extnutnliiuuily  intcrt'stin<>'  paiur  on  the  surjfcrv  of  tlie  spleen  by  Sir  Herkelev 
Moynihiin  in  tiie  last  number  of  the  liurnsu  Joirnai.  ok  Sur(jkky  prompts  nu'  to  place 
on  record  the  following  case.  I  offer  it  as  a  further  example  of  the  changes  seen  in  the 
blood  and  bone-marrow  in  association  with  splenic  disease.  In  addition,  tlie  case  seems 
to  present  some  curious  features  :  (1)  A  marked  amelioration  of  symptoms  after  a  course 
of  .*'-ray  treatment  to  the  spleen  ;  (2)  A  spontaneous  fracture  of  the  jaw  ;  (3)  .Associated 
' myelopathic  albinnosuria '. 

The  patient,  Mrs.  X.,  was  sent  to  mc  by  Dr.  E.  W.  I^ewis,  of  Southport.  She  is  52 
years  of  age,  and,  until  the  ])rcsent  illness,  has  been  fairly  healthy  but  never  robust. 
There  is  nothing  apparently  pertinent  in  the  family  history.  She  has  two  cliildreii. 
21  and  10  years  old  respectively. 

Eleven  years  ago,  in  February,  1910,  she  began  to  suffer  from  anaemia,  and  was 
diagnosed  as  a  case  of  splenomedullary  leukaemia.  She  was  ordered  a  complete  rest, 
and  at  the  end  of  a  year  she  says  she  "  was  in  fair  condition  except  for  the  aiuemia  and 
the  enlarged  spleen".  One  doctor  stated  that  in  February,  1911,  "there  were  many 
myelocytes  in  the  blood",  and  another  doctor,  in  May,  1911,  that  "the  haemoglobin  was 
over  70  per  cent,  the  red  cells  8,800,000.  with  obvious  and  considerable  leucocytosis  '\ 

In  November,  1912,  she  was  sent  to  Dr.  Thurstan  Holland  for  .T-ray  treatment  for 
the  condition  ;    and  I  am  indebted  to  him  for  the  following  notes. 

"  Duration  of  the  enlarged  spleen  about  two  years.  Spleen  well  over  the  mid-line. 
Splenic  notch  above  and  to  the  right  of  the  umbilicus.  Lowest  border  7  cm.  below  the 
level  of  tlie  umbilicus. 

1912,  November  and  December,  11   exposures  to  spleen. 

1913,  January  to  December,  27         ,,  ,, 

1914  „  „  10 

1915  „  „  9 
1916,  January  to  May  26,  2 

I5ach  dose  was  about  1  S.  with  a  tube  of  medium  hardness,  but  filtered  through 
three  layers  of  thick  felt. 

niood- counts  :    Nov.  29,  1912     Reds  3,400,000     Whites  72,000. 


Dec. 

29, 

1912 

„  2,160,000 

„   80,000, 

Jan. 

15, 

1913 

„  4,900,000 

7,000, 

Mar. 

11, 

1913 

„  3,904,000 

7,000, 

Nov. 

11, 

1913 

„  4,600,000 

5,900, 

Spleen  :    November,  1912,  after  three  treatments,  spleen  a  good  deal  smaller. 

December  13,   1912  :     Spleen  well  over  to   the  left   side.     Then    follow  many 

records  of  "rapid  diminution  of  the  spleen*. 
December,  1913,  spleen  not  to  be  felt. 
1916. — -Patient  perfectly  well.     S|)leen  not  felt. 

The  same  note  on  May  26.  1916.  when  all  .r-ray  treatments  were  stopped." 
Dr.  Holland  also  saw  the  patient  in  June,  1919.     His  note  runs  :    "  Quite  well.     (Jood 
colour.     Spleen  normal  in  size  ", 

To  return  to  the  patient's  own  narration.     At  the  end  of  1916  she  felt  |)crf('ct!\    well. 
her  blood-counts  were  normal,  and  she  could  walk  ten  miles  with  comfort. 
For  over  three  years  she  remained  ap|)arently  perfectly  well. 

In  July,  1920,  she  noticed  that  she  was  more  easily  tired.  .\  little  albumin  was 
found  in  the  urine  at  this  date.  Some  weeks  later  she  complained  of  pain  in  the  right 
iliac  fossa.     It  was  noted  that   the  spleen  was  a  little  enlarged.     She  ran  a  temperature 
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for  six  weeks.     Although  there  was  no  examination  of  blood  for  the  Widal  reaction,  this 
attack  was  diagnosed  as  typhoid  fever. 

On  December  11,  1920,  she  noticed  for  the  first  time  a  slight  swelling  in  the  lower 
jaw.  Eating  and  talking  were  painful.  The  swelling  gradually  increased  in  size  until 
on  Christmas  day,  whilst  eating  a  piece  of  bread  and  butter,  she  felt  her  jaw  crack. 
Since  then  she  has  felt  no  further  cracking.  A  loose  tooth  in  the  region  of  the  swelling 
has  been  removed,  and  on  two  occasions  the  swelling  was  incised  under  the  impression 
that  it  was  a  dental  abscess.     Blood  only  exuded  from  the  incisions. 

The  foregoing  is  as  complete  an  account  as  I  have  been  able  to  gather  of  her 
past    history.      The    interesting    points    are    the    diagnosis  ;     the    disappearance    of    the 

splenic  enlargement  ;  the  disappearance 
of  the  Icucocytosis  ;  the  attack  of  fever  ; 
the  presence  of  albumin  (or  was  it  really 
albiunose  ? )  ;  and  the  development  of 
the  jaw  swelling. 

When  I  saw  her  on  January  21,  1921, 
she  had  an  obvious  fracture  of  the  jaw 
just  behind  the  last  molar  tooth  on  the 
right  side,  with  the  usual  displacement  of 
the  posterior  fragment  inwards  and  the 
distal  fragment  downwards  (Fig.  150). 
The  fracture  was  not  at  all  painful.  She 
could  talk  comfortably  and  eat  remark- 
ably well. 

An  a;-ray  photograph  showed  that 
there  was  a  tumour  at  the  site  of  the 
fracture.  This  tumour  was  about  the 
size  of  a  walnut.  It  had  absorbed  and 
thinned  out  the  compact  bone,  which 
was  slightly  expanded  at  the  fracture. 
The  mucous  membrane  was  normal  over 
the  growth.  There  was  no  attempt  at 
union.  Otherwise  the  patient  looked 
fairly  well.  She  was  anaemic,  and  the 
spleen  could  easily  be  felt  about  one  inch 
below  the  costal  margin.  The  spleen  felt 
somewhat  harder  than  normal. 

No   sign   of   any   primary   malignant 
growth  was  detected  in  breast,  abdomen, 
uterus,  etc. 
A  blood-count  kindly  taken  by  Dr.  J.  C.  Matthews  showed  red  blood-cells  4,500,000, 
normal  morphologically  ;    white  cells  12,000  per  cmm. 


Fig.  loO.- 


-Skiagram  showin;;  the  tumour  at  the  site  of 
fracture. 
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In  other  words,  distinct  relative  and  marked  absolute  lymphocytosis.  Slight  monocytosis. 
No  myelocytes  or  metamyelocytes  found.  Polymorphs  show  free  division  of  nuclei. 
Arneth  covmt  =  right-hand  deviation. 

Examination  of  the  urine  shows  the  so-called  myelopathic  albumosuria.  Equal 
parts  of  salicyl-sulphonic  acid  and  urine  give  a  flocculent  protein  precipitate  which  clears 
on  boiling  and  reappears  on  cooling.  If  the  urine  is  acidulated  with  a  drop  of  weak 
acetic  acid  and  heated  in  a  water-bath,  the  protein  is  thrown  down  as  a  white  precipitate 
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at  al)()ut  60^  C.  This  ])reei|)itatc  almost  clears  on  hoiliiio.  and  reappears  on  cooling 
(IJenee-.I ones'    proteid). 

Similarly,  nitric  acid  and  hydrochloric  acid  hoth  precipitate  the  proteid  in  the  cold, 
which  precipitate  is  cleared  on  boilinu'.  In  this  particular  urine,  however,  the  protein 
is  not  precipitated  by  half  saturation  with  ammonium  sulphate.  The  urine  also  shows 
the  ])resence  of  urobilin  ;  an  indication  of  luemolysis  or  some  tissue  deiiciency.  There  is 
no  evidence  of  sugar,  bile  pigments  or  salts,  or  acetone.  (I  am  indebted  to  Dr.  Coope  for 
the  urinary  examination.) 

Tills  curious  jjrotein  body  in  the  urine  (myelopathic  albumosuria  of  Hradshaw)  was 
first  noted  in  the  urine  by  Hence-.Jones  in  181.7.  It  is  a  ])roteose.  and  is  said  to  be  one  of 
the  products  of  proteolysis  on  the  way  to  the  j)eptones  and  jjolypeptides.  It  occurs  in  the 
urine  in  cases  where  there  is  any  absorption  of  partially  digested  pus  in  cases  of  empyema, 
pneumonia,  etc.,  and  in  cases  where  there  is  tissue  breakdown.  It  is  also  said  to  be 
diagnostic  in  myelomata  and  sarcomata  of  bone.  Dr.  T.  R.  Bradshaw^  states  that  "  the 
presence  of  albumose  in  the  urine  is  one  of  the  few  signs  of  disease  which  can  strictly  be 
called  pathognomonic,  admitting,  as  far  as  our  present  knowledge  goes,  of  only  one  inter- 
})retation  ;  and  it  is  usually  for  many  months  the  only  indication  of  the  true  nature  of 
the  disease  from  which  the  patient  is  suffering,  and  may  for  a  long  time  be  the  sole  evidence 
that  he  is  seriously  ill  at  all.  Multiple  myelomata,  the  morbid  condition  of  which  it  is 
the  sign,  goes  on  to  a  fatal  termination  with  the  certainty  of  malignant  disease,  and  no 
measure  hitherto  attempted  appears  to  have  the  slightest  influence  in  retarding  its 
progress  '". 

An  a;-ray  of  the  chest  revealed  no  definite  shadows  of  other  myelomata  in  the  ribs, 
the  usual  situation  of  these  growths. 

The  interest  of  this  case  lies  in  the  diagnosis,  and  the  question  whether  the  two 
diseases  leukaMTiia  and  myelopathic  albumosuria  are  related,  or  independent  of  each  other. 

Further  points  of  interest  are  the  extraordinary  effect  on  a  leuka-mic  spleen  of  a  course 
of  X  rays  ;    and,  lastly,  the  consideration  of  the  prognosis.     I  think  it  grave. 

Additional   Notk — May   6,    1921. 

This  patient  died  on  May  4,   1921. 

Unfortunately,  no  post-mortem  was  obtainable.  The  tumour  of  the  jaw  increased 
to  about  twice  its  size,  but  there  was  no  ulceration  of  the  mucous  membrane.  There 
were  no  clinical  signs  of  other  tumours.  Euring  the  last  week  of  her  life  she  suffered 
from  persistent  vomiting  and  diarrhoea.  Myelopathic  albumosuria  was  still  |)resent  a 
month  before  she  died. 

REFERENCP]. 
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A     CASE     OF     TUMOUR    OF     THE     CAROTID     BODY. 

IJv  GEOFFREY   KEYNES,   London. 

Tumours  of  the  carotid  body  are  unconmion,  and  relatively  few  cases  ha\e  been  recorded 
in  surgical  literature.  Keen  and  Kunke^  collected  twenty-nine  cases  in  1906,  and  Callison 
and  Mackenty-  added  a  further  thirty-one  to  the  series  in  1914.  A  perusal  of  the 
j)ublished  accounts  of  these  cases  produces  a  feeling  of  doubt  as  to  whether  they  have  all 
been  correctly  diagnosed,  and  it  is  probable  that  the  actual  number  of  cases  recorded  in 
which  the  diagnosis  of  a  tumour  arising  from  the  carotid  body  is  clearly  correct  is  con- 
siderably less  than  sixty.  It  is  therefore  worth  while  recording  the  history  and  treatment 
of  another  case  in  which  the  origin  of  the  tumour  was  beyond  doubt. 

The  patient,  a  married  woman  of  .'51,  had  noticed  a  lump  in  the  left  side  of  her  neck 
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for  rather  over  two  years,  and  recently  had  had  transient  but  severe  attacks  of  aching 
pain  in  the  left  side  of  her  neck  and  face.  In  September,  1920,  she  was  admitted  to  a 
country  hospital,  but  the  growth  was  regarded  as  inoperable  ;  she  was  advised  to  have 
treatment  at  the  Radium  Institute,  but  for  various  reasons  this  was  not  carried  out.  In 
November,  1920,  she  was  admitted  to  St.  Bartholomew's  Hospital,  and  was  then  obviously 
suffering  in  general  health.  She  was  thin,  had  a  poor  appetite,  and  slept  badly.  She 
had  a  solid  tumour  of  a  very  hard  consistency,  lying  deep  to  the  left  sternomastoid  muscle, 
and  extending  from  the  angle  of  the  jaw  to  the  level  of  the  cricoid  cartilage.  It  could 
be  moved  from  side  to  side,  but  was  fixed  in  the  vertical  plane.  Arterial  pulsation  could 
be  felt,  but  it  was  clearly  transmitted  and  not  expansile.  There  was  no  evidence  of  any 
infiltration  of  the  sympathetic  or  recurrent  laryngeal  nerves,  but,  as  already  mentioned, 
the  ])atient  suffered  considerable  pain,  presiunably  from  pressure  on  sensory  branches 
of  the  cervical  plexus.  No  other  swellings  suggesting  glandular  involvement  could  be 
felt.  The  diagnosis  remained  in  doubt,  but  an  exploratory  operation  was  advised,  as  the 
timiour  was  tliought  to  be  of  an  innocent  nature. 

On  November  2()  the  tumoin-  was  exposed  and  found  to  be  encapsulated  and  very 
hard.  It  was  easily  freed  from  all  the  neighbouring  structures  excejjt  the  carotid  vessels, 
all  three  being  completely  surrounded  by  the  tumour,  the  central  jjoint  of  which  seemed 
to   correspond   in   position   to   the   bifurcation    of  the   common   carotid   artery.     It   was 

evident  that  the  tumour  could  only  be  removed  after 
ligature  of  all  these  vessels,  but  unfortunately  the  risks 
attending  this  procedure  had  not  been  previously  ex- 
l)lained  to  the  patient,  and  it  was  felt  that  without 
this  the  o|)eration  could  not  justifiably  be  completed. 
Among  the  00  recorded  cases  of  carotid-body 
tumour,  all  three  carotid  vessels  were  ligatured  in  32 
cases  ;  in  4  of  these  hemiplegia  and  aphasia  followed 
the  operation,  and  2  died  from  cerebral  anaemia.  That 
is  to  say,  there  were  very  serious  sequela^  in  19  per  cent 
of  the  cases.  In  the  present  instance  the  j)atient  was 
comparatively  young  and  presumably  had  a  good  col- 
lateral circulation,  but  the  fact  that  the  cerebral 
circulation  reaches  the  brain  only  through  bony  fora- 
mina, and  cannot,  therefore,  be  increased  by  any 
expansion  of  the  remaining  vessels  after  ligature  of  one 
common  carotid  artery,  seems  to  be  a  valid  reason  for 
regarding  the  operation  as  dangerous  at  any  age.  One 
of  the  four  patients  mentioned  above,  who  acquired  a 
hemiplegia,  was  a  child,  age  seven. 
In  the  present  case,  accordingly,  the  woimd  was  closed,  to  be  re-opened  a  week  later, 
when  the  tumour  was  readily  removed  after  ligature  of  the  common  carotid,  of  the  internal 
carotid,  and  of  the  individual  branches  of  the  external  carotid  as  they  emerged  from  it. 
It  was  intended  to  follow  the  advice  given  by  Sir  George  jMakins,^^  and  to  attempt  to  safe- 
guard the  patient's  cerebral  circulation  by  first  ligaturing  the  internal  jugular  vein  ;  but, 
after  freeing  the  tumour  from  the  adhesions  which  had  formed  since  the  first  operation, 
severe  haemorrhage  from  its  surface  occurred  ;  this  could  not  be  easily  controlled  owing 
to  the  hardness  of  the  growth,  and  the  main  vessels  therefore  had  to  be  ligatured  as 
rapidly  as  possible.  There  did  not  seem  to  be  any  point  after  this  in  prolonging  the 
operation  by  ligaturing  the  vein. 

After  the  operation  the  patient  suffered  from  no  symptoms  of  interference  with  the 
functions  of  the  left  cerebral  hemisphere  either  immediately  or  subsequently.  She  made 
an  uneventful  recovery,  and  left  hospital  on  December  21.  She  has  been  examined  at 
intervals  since  that  time,  and  up  to  the  present  shows  no  signs  of  weakness  or  of  recurrence. 
She  is  free  from  pain,  and  is  able  to  perform  her  household  duties.  A  paresis  of  the  left 
depressor  anguli  oris  due  to  section  of  its  nerve-supply  is  gradually  disappearing. 


5.«^«ws>v/cA. 


rif;.  1.")!. — Tumour  of  the  carotid  body. 
Mesial  section.     {Xutxral  sizi'.) 
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Patiiolooy. — Thr  tumour,  after  beiut?  hanU-iU'd,  wei<>;hcd  2.'{  yrm..  and.  as  can  be 
seen  in  the  aeeonipaiiyinjf  full-size  drawinjr  (P'ifi.  151)  of  a  mesial  section  throuj^h  it, 
completely  enveloped   all  three  carotid  vessels.      Microscopic    sections    (Figs.    lo2,    158) 


show  that  the  growth  has  not  transgressed  its  capsule,  and  that  it  is  iiul  \tiy 
cellular,  but  contains  a  large  proportion  of  fibrous  connective  tissue.  It  shows  a  large 
number  of  spaces  lined  by  the  tumour  cells  or  by  endotheliinii,  and  some  of  these 
contain    blood.     The  cells  are  of  fairlv   uniform  size,   and   seem  to  have  no  characters 
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suggesting  sarcoma.  In  general  the  growth  is  of  an  innocent  endothehal  type,  and 
conforms  in  position  and  in  structure  to  the  accepted  description  of  tumours  arising 
from  the  carotid  body. 

In  many  of  the  recorded  cases  the  growths  were  definitely  malignant,  but  there  is 
some  evidence  to  show  that  they  were  innocent  in  their  early  stages.  Recurrence  followed 
in  most  of  the  cases  in  which  an  attempt  was  made  to  dissect  the  tiunour  away  from  the 
carotid  vessels.  The  history  of  this  case  encourages  the  belief  that  a  carotid-body  tumour, 
if  diagnosed  early  enough,  may  be  successfully  treated  by  complete  removal,  with  ligature 
of  all  the  carotid  vessels. 
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RENAL     CALCULUS:     HORSE-SHOE     KIDNEY:     HEMINEPHRECTOMY, 

Bv    L.    BATHE    BAWLING,    London. 

TiiK  })atient,  a  man,  age  25,  states  that  he  was  operated  on  for  stone  in  April,  1920, 
"  several  phosjjhatic  stones  being  removed  from  the  pelvis  of  the  right  kidney  " — this 
from  notes  of  the  case.  During  the  past  few  months  he  has  experienced  several  attacks 
of  renal  colic,  pain  in  the  right  iliac  region  shooting  down  the  thigh,  with  nausea  and 
vomiting  during  the  attacks.     The  skiagram  showed  several  stones  in  the  right  renal  pelvis. 

Cystoscopic  examination  showed  a  normal  left  ureter,  whilst  the  orifice  on  the  right 
side  was  obscured  by  a  jjliosjihatic  crystal,  and  the  urinary  outflow  was  small  and  delayed. 
Abdominal  examination  showed  that  the  right  kidney  was  enlarged,  nodular,  oblique 
in  position,  and  low  down  in  the  iliac  fossa. 

A  diagnosis  was  made  of  right  renal  calculi,  with  nephrectomy  as  the  correct  surgical 
procedure. 

The  usual  lumbar  incision  was  made,  the  upper  pole  of  the  kidney  being  exposed, 
freed,  and  delivered.  On  attempting  to  treat  the  lower  pole  of  the  kidney  in  a  similar 
fashion,  it  was  noted  that  the  obliquity  of  the  kidney  was  remarkable,  and  on  further 
endeavour  it  was  found  that  the  kidney  substance  passed  across  the  vertebral  column 
and  was  directly  continuous,  without  sign  of  constriction,  with  the  left  kidney. 

The  right  half  of  this  mass  was  delivered,  with  considerable  difliculty  and  with  some 
renal  laceration.  This  portion  contained,  so  it  was  hoped,  all  the  calculi  present.  The 
mass  was  'crushed'  at  or  near  the  middle  line,  anything  entering  the  kidney  along  its 
upper  border  being  ligatured  as  encountered. 

The  patient  made  an  uninterrupted  recovery,  the  wound  being  healed  within  a  month 
of  the  operation. 
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Orthopaedic  Surgery  of  Injuries.  By  Various  Authors.  Kdited  hv  Sir  Roukkt  Jonks,  K.B.K., 
(.15.,  F.H.(  .S.  2  vols.  Royal  8vo.  Pp.  1'2;}2,  illustrated.  H)21.  Loudon:  Henry  Frowdc, 
Ilodder  and  Stoughtou.     £4  4.s.  net. 

Thk  CMionuous  development  of  orthojiiedic  surgery,  which  has  been  one  of  the  results  of  the  recent 
war,  and  the  fact  that  no  publication  has  been  issued  dealin<f  in  bulk  with  the  various  departments 
of  orthopa-dic  surijery,  make  the  present  work  a  most  valual)le  addition  to  surgical  literature. 
The  subject  is  dealt  with  in  two  volumes,  each  profusely  illustrated,  the  first  containing,  amongst 
other  items,  a  foreword  by  Director-General  T.  II.  J.  Goodwin,  the  editor's  preface,  and  a  chapter 
on  the  ••  Principles  and  Practice  of  II.  ().  Thomas  ".  Sir  Robert  Jones,  in  his  |)reface,  |)oints  out 
that  during  the  war  the  number  of  l)eds  reserved  for  orthoi)a'dic  cases  rose  from  250  to  over  ;5(),()()(), 
thus  showing  the  importance  that  this  class  of  work  has  assumed  during  recent  years.  To  many 
who  are  still  dealing  with  tlie  residts  of  injuries  of  war,  the  work  will  be  of  the  utmost  value  and 
aid;  and  the  fact  that  each  subject  is  dealt  with  by  authors  who  have  had  special  exjjerience  in  these 
subjects,  assures  the  reader  of  the  most  modern  views  uj)on  the  surgery  of  injuries.  The  chapter 
on  the  ■■  Principles  and  Practice  of  H.  O.  Thomas  "  is  full  of  interest  and  information,  showing  as 
it  does  that  he  was  ])erhaps  the  father  of  orthopa-dic  surgery  in  this  country,  not  only  as  an 
operating  surgeon,  but  also  as  one  who  made  his  own  splints,  fitted  them  to  his  patients,  and 
followed  each  individual  case  to  its  termination.  Thomas  had  the  true  ortliopa-dic*  mind,  for,  as 
Sir  Robert  Jones  say  in  his  preface,  the  ortho])a'dic  surgeon  is  trained  to  think  in  terms  of  function. 
The  orthopaedic  surgeon,  too,  has  to  deal  largely  with  the  [)re-  and  post-operative  stages  of  his 
cases,  and  it  was  perhaps  in  this  that  Thomas  excelled.  He  died  at  the  early  age  of  47,  leaving 
beliind  him,  amongst  many  other  residts  of  a  life's  work,  the  famous  Thomas's  knee-splint.  It 
might  be  said  that  the  adoption  of  the  Thomas's  knee-splint  for  injuries  to  the  lower  extremity 
during  the  recent  war  was  one  of  the  greatest  steps  forward  in  the  treatment  of  the  badly  woun<led 
man. 

With  so  many  chapters  written  by  authors  of  such  experience,  it  is  diffieuh  to  mention  any 
one  which  is  particularly  outstanding.  In  Volume  I  the  chapters  on  "  Splinting",  "  I'nunited  P'rac- 
tures  ",  "  Malunited  Fractures  ",  and  the  "  Treatment  of  Flail  and  Ankylosed  .loints  "  areesj)ecially 
good.  Volume  II  is  devoted  chiefly  to  the  injuries  of  the  nervous  system,  and  includes  an  excellent 
chapter  on  the  "  Ojierative  Treatment  of  War  Injuries  of  the  Peripheral  Spinal  Nerves  "'.  There 
is  also  a  chapter  on  the  •"  Organization  of  Curative  Workshops  ",  sliowing  clearly  the  advantages 
to  injured  men  of  using  their  limbs  at  the  earliest  possible  moment,  not  merely  by  set  exercises, 
but  by  producing  at  the  same  time  tangible  and  useful  results. 

The  whole  work  is  excellently  arranged,  and  each  subject  fidly  dealt  with  from  a  practical 
])oint  of  view.  The  fact  that  Sir  Robert  Jones — the  leading  orthopa'die  surgeon  of  the  <lay,  one 
who  has  devoted  the  whole  of  even  his  enormous  energy  to  the  sid)ject  during  the  war,  and  who 
has  brought  orthopaedic  surgery  into  the  prominent  position  that  it  holds  to-day  —  has  edited  this 
work,  is  a  suflicicnt  guarantee  of  its  excellence.  Added  to  this,  the  names  of  many  of  the  authors, 
the  clear  and  practical  way  in  which  most  of  the  chapters  are  written,  and  the  excellent  illustra- 
tions, make  the  work  the  leading  publication  of  the  day  upon  this  subject. 


Diseases  of  the  Throat,  Nose,  and  Bar.  By  Dan  McKknzie,  M.D.,  F'.R.C.S.  Large  8vo. 
Pp.  (i4(}.  With  2  coloured  j)lates  and  199  figures  in  the  text.  1920.  London  :  William 
Heinemami.     42s.  net. 

The  author  has  laid  senior  students  and  practitioners  under  a  debt  of  gratitude  in  providing  them 
with  an  excellent  exposition  of  these  diseases.  No  other  book  we  know  presents  this  information 
so  concisely,  and  with  such  good  illustrations. 

Chajtter  1    contains   many  useful  observations  on  note-taking  and  general  scmeiology. 

Chapter  2  deals  with  the  examination  of  the  buccal  cavity,  fauces,  and  pharynx.  We  are 
surprised  that  the  author  retains  the  term  'supratonsillar  fossa'  when  it  is  well  recognized  that 
the  recess  lies  within  the  capsule  of  the  tonsil  and  is  often  lined  completely  with  glandular  tissue. 
The  illustration  {Fig.  4)  of  a  peritonsillar  abscess  is  nusleading.  because  the  soft  palate  does  not 
api)ear  to  be  affected,  and  yet  it  is  in  this  particular  peritonsillar  region  that  the  abscess  and 
swelling  are  so  characteristic. 

In  the  section  on  (li[)htheria,  more  emphasis  might  be  laid  on  the  advisability  of  giving 
maxinnun  doses  of  antitoxin  directly  the  tliagnosis  has  been  made.     In  describing  the  removal 
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of  enlarged  tonsils,  the  author  will  find  many  who  do  not  agree  with  his  methods.  Even  in  hospital 
practice,  where  many  cases  must  be  enucleated  by  the  guillotine  in  a  limited  time,  we  cannot  see 
any  advantage  in  operating  with  the  patient  in  the  sitting  [)osition.  With  regard  to  enucleation 
by  dissection,  the  illustrations  leave  much  to  be  desired,  and  it  is  surely  contrary  to  general 
experience  when  he  states  that  ""  it  is  a  more  severe  operation  than  enucleation  with  the  guillo- 
tine ;  the  risks  of  sepsis  are  greater  ;  and  the  subsequent  scarring  is  more  deforming  to  the  fauces 
and  palate  ". 

It  is  inacciirate  to  state  (p.  607),  that  generally  the  bleeding  point  "is  located  on  the  ]>osterior 
asj)ect  of  the  anterior  faucial  ])illar  ",  because  the  almost  constant  source  of  arterial  luemorrhage 
is  from  the  tonsillar  branch  of  the  descending  ])alatine  artery  which  is  situated  (and  divided  in 
operation)  in  the  outer  half  of  the  upper  and  posterior  wall  of  the  bed  of  the  tonsil.  On  p.  01  we 
are  advised  that  if  the  ai)plication  of  the  artery  force|)s  has  not  checked  the  bleeding,  we  should 
"  reap|)ly  the  forceps  and  either  ligature  or  leave  the  forceps  iti  fiiiu  for  several  hours  "'.  We  can 
only  say  that  bleeding  can  always  be  stojjped  by  ligature  at  the  time  of  operation,  and  nothing 
would  ])ersuade  us  to  ado])t  the  other  alternative. 

Again,  in  reactionary  luemorrhage,  we  are  advised  that  Watson  Williams's  clamp  should  be 
firmly  and  accurately  Hj)plicd  "  and  left  on  for  three  or  four  hours  ".  Has  the  author  ever  prac- 
tised tiiis  in  a  child  ?  As  a  last  resort,  when  other  methods  fail,"  the  external  carotid  artery  should 
be  ligatured  ".  We  should  like  to  know  if  the  author  has  ever  found  this  necessary,  and,  if  so, 
whether  the  operation  stopped  the  bleeding  ? 

The  sections  on  cancer,  syj^hilis,  and  tuberculosis  of  the  ])harynx  are  well  written,  and  the 
value  and  place  of  diathermy  as  a  method  of  treatment  insisted  on. 

Chapters  4>  and  .>  are  devoted  to  the  larynx — the  methods  of  examination  and  the  diseases 
of  that  organ.  Our  present-day  knowledge  of  the  subject  is  concisely  stated  and  well  illustrated. 
Here  we  nuist  make  a  criticism,  which  applies  to  the  whole  volume,  as  to  the  somewhat  careless 
or  unbalanced  way  in  which  the  names  of  pioneer  workers  are  often  omitted  while  those  of  others 
are  mentioned.  For  example,  in  the  discussion  of  carcinoma  and  paralysis  of  the  larynx  we  find 
no  mention  of  Butlin,  Semon,  and  Horsley — men  who  jjractically  cstal)lished  our  knowledge  on 
these  subjects — while  Mr.  Stuart  Low  and  Mr.  Trotter  are  given  credit  for  pointing  out  the  value 
of  digital  examination  in  carcinoma  of  the  larynx,  whereas  it  was  Dr.  .1.  W.  Hond  who  emphasized 
this  jjoint  at  least  twenty  years  ago.  And  why  should  not  Dr.  Albert  Gray  and  Mr.  Sidney  Scott 
be  honoured  by  mention  for  their  work  on  otosclerosis  and  the  labyrinth  rcsj)ectively  ? 

In  Chapter  (5,  on  the  examination  and  affections  of  trachea,  thyroid  body  and  (esophagus,  a 
clear,  concise,  and  practical  account  of  these  subjects  is  given,  but  we  (juestion  how  far  it  is  advis- 
able for  the  laryngologist  to  extend  his  domain  to  the  surgery  of  the  neck. 

The  section  dealing  with  the  frso|)hagus  is  excellent,  but  among  the  symptoms  of  the  so- 
called  '(esophageal  pouch'  the  author  does  not  mention  the  characteristic  'gurgling  noise'  which 
follows  the  drinking  of  fluids  ;  and  we  think  he  could  give  us  a  better  illustration  of  a  'pouch' 
than  Fig.  55. 

To  Chapter  7,  dealing  with  the  examination  of  the  nose  and  nasoi)harynx,  and  general 
therapy  of  the  nose,  we  would  have  given  imstinted  praise  but  for  the  flagrant  anatomical  errors 
on  p.  217.  The  infundibulum  and  frontonasal  duct  are  used  as  interchangeable  terms,  whereas 
they  are  distinct  and  often  independent  anatomical  structures  :  the  former  is  a  gutter  bounded 
on  its  median  aspect  by  the  uncinate  process  ;  the  frontonasal  duct  is  a  closed  canal  leading  from 
the  frontal  sinus  into  the  up])cr  and  anterior  region  of  the  middle  meatus. 

We  are  glad  to  note  that  the  value  of  endoscopy  receives  due  notice,  and  that  its  advantages 
as  well  as  its  limitations  are  pointed  out  by  one  who  speaks  from  practical  experience  of  the  use 
of  this  mode  of  examination. 

Chapter  9  is  concerned  with  the  accessory  sinuses.  The  author  is  to  be  congratidated  on 
his  exposition  of  this  important  branch  of  rhinology. 

The  sections  devoted  to  the  maxillary  antrum  give  an  excellent  accoimt  of  its  diseases  and 
the  operative  treatment  which  may  be  (iemanded.  But  many  statements  are  made  which  are 
not  in  accord  with  general  experience,  e.g.,  in  discussing  exploratory  intranasal  puncture  of  the 
antrum  the  author  states  that  "  bleeding  from  the  cannula  is  highly  suggestive  of  jjolypoid 
degeneration  of  the  lining  membrane  ".  We  should  have  thought  it  pointed  more  directly  to 
the  ]iossibility  of  malignant  disease.  He  prefers  nasal  antrostomy  "  for  practically  all  cases  of 
antrum  suppuration  ",  whereas  many  experienced  operators  have  re!in(juished  the  intranasal  route 
for  the  more  direct  opening  in  the  canine  fossa  (Caldwell-Luc),  because  the  latter  provides  a  full 
view  of  the  field  of  operation.  It  is  not  our  experience  that  after  the  canine-fossa  operation 
convalescence  is  slow,  or  that  facial  neuralgia  is  a  complication  to  be  feared. 

Chapters  11  to  14  are  devoted  to  diseases  of  the  ear,  and  this  is  the  best  section  in  the  book. 
Dr.  McKenzie  gives  an  excellent  and  practical  account  of  the  methods  of  examining  the  ear  which 
will  afford  a  safe  guide  to  the  student  and  practitioner,  and  the  same  may  be  said  concerning  what 
is  known  with  regard  to  the  normal  and  pathological  reactions  of  the  vestibular  system.  The 
illustrations  of  operative  procedures  are  the  best  we  have  seen.  There  is  little  to  criticize  adversely 
in  this  section.  In  the  operative  treatment  of  exostosis  of  the  meatus  we  should  prefer  to 
approach  the  obstruction  through  a  post-aural  incision  rather  than  by  chiselling  through  the  meatus 
and  risking  a  long  course  of  treatment  for  the  discharge  and  granulations  which  operation  by  that 
route  is  liable  to  involve. 
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Till-  autlior  is  one  of  the  first  to  eiupliasizc,  in  print,  the  importance  of  detecting  and  treating 
serous  ciitarrh  of  tlic  tympanuni  before  it  has  lia(!  time  to  set  uj)  permanent  changes  in  the  middle 
ear  wliich  may  lead  to  ii)(iiral)U'  (leafness,  tinnitus.  ct<'.  But  we  tliini<  tlie  observer  will  rarely 
see  the  fluid   level  so  clearly  as  is  depicted  on   |).    Uil. 

Dr.  ^hKcn/.ic  ad\iscs  leeches  over  the  mastoid  in  the  earlier  stages  of  acute  iidlamtnation 
in  the  middle  car,  but  he  does  not  point  out  that  the  o-dema  which  results  from  their  bites  may 
suggest  inflammation  in  the  mastoid  cells.  We  wish  that  he  had  extolled  the  value  of  suction 
witli  the  Siegers  speculum  after  j)aracentesis  of  the  membrane,  because  by  this  means  it  is  often 
possible  to  remove  a  (piantity  of  ])us  from  the  tym|)auum  and  its  adnexa. 

I'nstintcd  |)raisc  may  be  given  to  the  description  of  the  symptoms,  diagnosis,  and  operations 
in  relation  to  the  meningeal  and  cerebral  complications  of  acute  and  chronic  inflammation  of  the 
tympanum  and  its  adnexa. 

Chaplcr  14  on  nerve  deafness  and  labyrinth  disease  is  fidl  of  useful  information  ;  it  should 
l)e  studied  by  all  who  are  interested  in  diseases  of  the  ear. 

In  C'ha]>Ur  l(i  we  have  a  useful  account  of  the  commoner  disejises  of  the  mouth,  salivary 
glands,  and  the  palate,  which  often  come  under  the  notice  of  the  ear  and  throat  specialist  during 
routine  examination.  Even  if  the  treatment  of  some  of  these  conditions  is  outside  his  province, 
it  is  nevertheless  essential,  and  often  to  the  benefit  of  the  patient,  that  the  significance  and  bearing 
of  jjathological  conditions  of  the  mouth,  tongue,  and  salivary  glands  sliould  be  recognized. 

In  conclusion,  Dr.  Dan  McKenzie  is  to  be  heartily  congratulated  on  having  successfully 
accomplished  a  difficult  and  almost  unique  task,  in  that  he  has  given  us  in  one  well-illustrated 
vohmic  an  excellent  account  of  the  diseases  of  the  throat,  nose,  and  ear.  Furthermore,  this  has 
been  done  in  easy  and  ffuent  style,  and  yet  with  an  atmosphere  of  conviction  which  can  only  be 
derived  from  personal  experience. 

The  Catarrhal  and  Suppurative  Diseases  of  the  Accessory  Sinuses  of  the  Nose.  By  Ross 
IIai.i.  Skii.i.kkn,  M.D.,  New  York.  Third  edition.  Large  8vo.  Pp.  418  +  xvii,  with  ;$()() 
illustrations.     1920.     Philadelphia  and  London  :    J.  B.  Lippincott  Co.     30s.  net. 

Ix  this  third  edition  of  his  well-known  work,  the  author  has  presented  the  profession  with  the 
most  complete  work  on  the  subject  in  the  English  language. 

The  book  is  not  a  mere  compilation  of  what  is  known  of  the  anatomy,  i)hysiology,  and  patho- 
logy of  the  nasal  accessory  cavities,  but  the  reader  profits  throughout  by  the  ripe  experience  and 
enthusiasm  of  the  author,  which  is  always  held  in  check  by  well-balanced  judgement.  The  ty})e 
is  clear,  one  is  never  in  doubt  as  to  the  author's  meaning,  and  the  .'{()()  illustrations  could  scarcely 
l)e  improved  upon. 

Part  I  is  devoted  to  "  General  Considerations  "\  It  emljoches  a  careful,  accvu'ate,  and  practical 
description  of  the  anatomy,  jihysiology,  and  development  of  the  nasal  cavities  an(i  their  accessory 
sinuses.  But  why  does  Dr.  Skillern  so  frecpiently  use  the  word  "re-absorption'  of  bone  in  describ- 
ing the  de\elopment  of  the  sinuses  ?     Surely  absorption  is  fidly  significant  and  more  accurate. 

The  section  on  the  bacteriology  of  the  sinuses  is  excellent.  lie  jjoints  out  that  while  the 
primary  inllanunation  of  a  sinus  may  l)e  caused  by  a  certain  organism,  e.g.,  the  inffucnza  bacillus, 
yet  the  continuance  of  that  condition  may  be  due  to  a  secondary  infection  by  other  organisms 
wliich  find  the  ground  suitably  pre{)ared  for  them,  while  tlie  primary  agent  of  infection  may  long 
since  have  disappeared.  Furthermore,  tlie  tyjie  or  ty})es  of  organisms  may  often  change  during 
the  course  of  the  disease. 

In  discussing  the  symptoms  of  sinus  inflammation,  Dr.  Skillern  rightly  lays  stress  on  the  fact 
that  a  constant  or  frcfjueiit  headache  should  always  lead  to  a  careful  examination  of  the  nasal 
cavities  and  their  sinuses,  and  he  is  impresscei  with  the  fretpiency  with  which  pressure  on  the 
septum   from   mucous-membrane  hypertrophies  causes   headache. 

On  the  other  hand,  we  do  not  share  his  cxpcriciu-e  when  he  says  he  "  has  never  observed  such 
a  case  "'  as  chronic  purulent  inflammation  of  the  sinuses  without  any  headache  ;  while  we  are  fully 
in  accord  with  him  when  he  states  that  all  cases  of  'tic'  are  not  caused  by  sphenoidal-sinus  inflam- 
mation as  maintained  by  some  rhinologists. 

His  views  as  to  the  unreliability  of  transillumination  in  the  diagnosis  of  sinus  inflammation 
will  be  upheld  by  all  careful  workers.  He  rightly  extols  the  value  of  radiography,  and  points  out 
its  reliability  in  diseases  of  the  ethmoid  sinuses,  in  establishing  the  |)rcscnce  or  absence  of  certain 
tyjies  of  dental  disesuse,  an<l  in  revealing  the  |)resence  of  new  growths  in  the  sinuses. 

The  section  on  the  "  Complications  of  Sinus  Inflammation  '"  is  excellent,  and  particularly  so 
with  regard  to  orbital  affections. 

We  arc  ghid  to  see  the  writer  draws  attention  to  sinus  disesise  in  children,  an  aspect  of  the 
subject  which  has  been  .so  constantly  overlooked  by  many  other  authors. 

Pari  H  is  devoted  to  the  anatomy  and  diseases  of  the  maxillary  antrum.  These  are  given 
in  full  detail,  and  the  illustrations  are  excellent. 

We  do  not  agree  that  disease  of  the  antrum  of  dental  origin  is  always  "  chronic  from  its 
inception  ".  because  an  acute  antral  su|)puration  is  often  the  culminating  point  of  an  acute 
dental  inflammation.  It  is  regrettable  that  the  author  Icntis  the  weight  of  his  authority  to  "air 
injection'   after   needle   puncture   in    diagnosis    and    treatment,   b:M'ausc    some    twelve    deaths   have 
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been  recorded  as  a  result  of  air  eniljolisni  following  the  eni|)loynient  of  ti)is  method.  The  reviewer 
luul  one  alarming  ease  of  aphasia  and  right  arm  and  leg  iiemiplegia  lasting  for  an  hour,  and  since 
then  has  always  irrigated  with  a  warm  normal  saline  solution. 

Nor  do  we  see  the  advisability  of  i)a(king  the  antrum  with  gauze  after  any  intranasal  or  extra- 
nasal  operation.  The  object  of  these  j)rocedures  is  to  provide  for  free  and  ])ermanent  drainage  ; 
to  insert  packing  means  that  l)efore  the  j)atient  is  off  the  table  the  gauze  is  saturated  with  blood 
and  septic  secretions,  with  the  result  that  jmst-operative  swelling  and  ccdema  of  the  cheek 
frequently  results,  to  say  nothing  of  the  j)ain  which  is  caused  when  the  j)acking  is  removed. 

Kxcellent  descriptions  of  the  various  radical  operations  are  given,  and  full  directions  v.s  to 
inducing  local  anaesthesia  in  ])rcferencc  to  general  narcosis.  It  is  unfortunate  that  the  former 
method  cannot  amiul  mental  anticipation  and  anxiety,  and  on  this  account  we  are  of  opinion  that 
local  ana'sthesia  for  major  oj)erations  on  the  accessory  sinuses  shoidd  be  reserved  for  very  excep- 
tional circumstances  if  the  services  of  an  cxj>ert  in  general  ana-sthesia  can  be  secured. 

Part  III  is  devoted  to  the  frontal  sinus,  and  is  of  the  same  high  standard  as  that  which 
characterizes  Part  II  ;  but  once  more  we  take  exception  to  the  author's  advice  that  after  inserting 
the  cannula  in  the  sinus  ■'  the  syringe  is  filled  with  air  and  the  latter  forcibly  inflated  into  the 
sinus  cavity  ".  We  agree  with  him  that  transillumination  of  the  frontal  sinus  is  of  little  value 
com|)ared  with  radiogra])hy  in  establishing  the  presence  of  infianunatory  changes. 

The  j)ros  and  cons  of  the  intranasal  method  of  operating  on  tiie  frontal  sinus  are  clearly 
defined,  and  the  young  rhinologist  will  do  well  to  bear  in  mind  the  author's  warning  :  '"  The 
various  intranasal  operations  described  above  require  a  skill  and  proliciency  that  are  only  obtain- 
able after  the  sacrifice  of  a  considerable  amount  of  time  and  trouble  by  numerous  experimental 
operations  on  the  cadaver  ". 

The  various  intranasal  operations,  as  well  as  those  performed  outside,  are  |)rof'usely  illustrated. 

Parts  IV  and  I'  are  devoted  to  the  ethmoidal  antl  si)henoidal  sinuses  respectively,  and  it  will 
suffice  to  say  that  the  subject  matter  and  the  illustrations  deserve  the  same  praise  as  that  which 
has  been  bestowed  on  Parts  I  and  //. 

To  Dr.  Skillern's  book  tlie  expert  will  often  turn  when  in  need  of  information  concerning 
details  of  j^athology,  treatment,  etc..  and  also  because  of  the  huge  number  of  useful  references 
to  the  work  of  other  rhinologists.  The  younger  worker  in  this  department  of  surgery  will  find  in 
the  volume  a  mine  of  information  and  a  sure  and  safe  guide  in  his  practice. 

Text-book  of  Tracheobronchoscopy  (Technical   and   Practical).      liy    Dr.    M.    Mann   (Dresden- 

Friedrichstadt).       Translated    by    A.    K.    Moodik,    F.K.C.S.    (Kdiii.).       4to.       Pp.    292,    with 

.>()    illustrations    in    the    text    and    15    plates    (10    coloured).      1920.      London  :    John   Bale, 

Sons  &  Danielsson   Ltd.     31  s.  Gd.  net. 
TiiK  author  states  that  his  aim  is  to  show  that  tracheobronchoscopy  is  no  longer  merely  a  tech- 
nique  by  which  one  is  able  to  remove  foreign  bodies  from  the  air-passages,  but  is  a  method  of 
investigation  in  the  study  of  numerous  diseases  of  the  thorax.     In  this  we  think  he  has  succeeded. 

Part  I  deals  with  the  technique  of  tracheobronchoscopy.  In  this  are  included  anatomy, 
history,  instruments,  and  otb.er  details  concerning  the  direct  method  of  endoscoj)y. 

lie  briefly  reviews  the  various  modifications  introduced  by  l^uropcan  workers  as  well  as  those 
of  Chevalier  Jackson  and  Ingals  in  the  United  States  ;  but  one  infers  that  he  has  not  availed 
himself  of  the  advantages  of  distal  illumination  as  opposed  to  the  ])roximal  source  of  illumination 
used  by  the  Killian  school.  He  makes  no  mention  of  work  done  in  (ireat  Britain  and  Ireland  in 
tracheol)ronchosco])y — a  serious  omission  in  a  scientific  treatise. 

In  Chapter  4,  on  the  preparations  for  tracheobronchoscopy,  the  author  rightly  urges  the 
need  for  a  careful  general  examination  of  the  patient  before  endoscopy  is  practised,  and  this 
should  include  radiography.  He  contends  that  anjcsthesia  is  indicated  before  the  introduction 
of  the  bronchoscope,  and  in  this  opinion  we  are  in  accord  with  him.  A  20  per  cent  solution  of 
cocaine  is  advised,  and  it  is  applied  with  a  hair  brush.  A  1  ])er  cent  solution  of  the  harmless 
doid)le  salt  of  quinine  and  urea,  with  the  addition  of  adrenalin  solution  (1-10),  is  extolled  as  a 
rapid  and  efficient  anaesthetic  for  the  tracheal  and  bronchial  mucous  membrane. 

He  says  that  the  question  of  local  or  general  anaesthesia  varies  according  to  the  experience 
and  skill  of  the  observer,  but  we  should  be  inclined  to  add  that  the  choice  will  depend  largely  on 
the  nature  of  the  case  and  the  temperament  of  the  ])atient. 

Dr.  Mann  states  that  "  chloroform  is  the  only  ana'sthetic  that  can  be  recommended,  as  ether 
irritates  the  bronchi  and  stimulates  the  secretion  ".  We  wonder  if  he  has  ever  tried  ether  ])receded 
by  a  hypodermic  injection  of  ^^^  gr.  of  atropine  administered  thirty  to  forty  minutes  before  the 
administration  of  the  general  anaesthetic  ?  We  believe  he  would  soon  be  converted  to  the 
advantage  of  obtaining  deep  narcosis  by  such  a  stimulant  as  ether  and  tlien  continuing  the 
ana'sthesia  with  chloroform  for  the  actual  period  of   operation. 

Pp.  4.7-5;j  are  devoted  to  the  methods  of  introducing  the  bronchoscope  in  the  sitting  or 
recimibent  positions. 

With  regard  to  tracheobronchoscopy  in  children,  the  author  omits  an  important  warning, 
viz.,  to  use  the  smallest  tubes  consistent  with  obtaining  a  satisfactory  result.  The  inex])erieneed 
operator  is  inclined  to  use  the  largest  tube  ])Ossible,  and  this  frequently  leads  to  post-operative 
oedema  of  the  subglottic  region,  with  grave  risk  of  dangerous  dyspnoea. 
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P(nl  II  is  coiufint'd  witli  tlic  practice  of  traclu'oljroiiciioscopy.  Clidpler  1  cites  tlie  salient 
features  of  a  luinilicr  of  cases  in  wiiich  different  types  of  foreijiii  bodies  have  l)een  removed  by 
endoscopists  in  various  |)arts  of  the  world,  A  useful  suniiuury  of  the  practical  conclusions  to  be 
<ira\vn  from  the  ciiscs  is  t>i\en. 

Chaptir  2  is  devoted  to  tracheohronehoscopy  in  diseases  of  the  bronchial  system.  Tliis  is 
perhaps  the  most  useful  |)ortion  of  the  book,  in  that  it  shows  that  endoscopy  is  not,  nor  should  be, 
limited  to  (iealin<>  with  forei<>ii  bodies,  l)ecause  it  has  proved  to  be  of  inmiense  value  in  tlie 
diaiiiiosis  and  treatment  of  patholojiieal  conditions  of  the  lower  air-passajies.  Kpraim's  results  in 
the  treatment  of  chronic  bronchitis  and  asthma  are  worthy  of  serious  consideration  and  emulation. 
We  tliink  the  author  should  have  emphasized  the  fact  that  unilateral  bronchiectasis  in  children  is 
more  often  than  not  due  to  a  foreijiu  body  iodjicd  in  a  bronchus  or  in  one  of  the  bronchial  tubes. 

An  excellent  series  of  coloured  plates  which  illustrate  normal  appearances  and  patholojiieal 
conditions  concludes  the  volimie. 

The  value  of  a  future  edition  would  be  enhanced  (1)  if  the  literature  of  the  subject  were 
broujfht  more  up  to  date,  so  that  endoscopists  could  dejiend  on  the  volume  as  a  reliable  source 
of  reference,  and  (2)  if  the  author  could  see  his  way  to  illustrate  some  of  the  excellent  instruments 
invented,  and  refer  to  the  valuable  eomnumieations  which  have  from  time  to  time  been  recorded 
by  Knglish-speakinj;  workers  in  this  special  branch  of  laryngoscopy. 


Six  Papers  by  Lord  Lister,  with  a  short  biographv  and  explanatory  notes.  By  Sir  Rick.man 
(ioDLKE,  Bart.,  K.C.V.O.,  M.S.  Medical  Classics  Series.  Cr.  8vo.  Pp.  194.  4- vii.  1921. 
London  :    John  Bale,  Sons  &  Danielsson  Ltd.     10s.  net. 

This  little  volume  a|)pears  as  the  first  of  a  series  of  Classics  of  Medicine,  the  aim  of  which  is  to 
place  in  the  hands  of  the  reader  some  of  the  most  epoch-makinti  contributions  to  medical  science. 
The  <>eneral  editor  of  the  series  is  Dr.  Charles  Sinticr,  Lecturer  in  the  History  of  Medicine,  Univer- 
sity Collesje,  London.  The  name  of  the  author  is  a  sufhcient  <fuarantee  of  the  excellence  of  this 
first  volume  of  the  series.  Lister's  ])lace  in  history  is  [)ut  before  the  reader  in  a  short  account 
which  explains  the  condition  in  which  Lister  found  surgery  and  that  in  which  he  left  it.  It  enables 
the  student  to  understand  the  relation  of  Lister's  work  with  that  of  Pasteur,  for  whom  Lister 
entertained  the  most  profound  admiration. 

Just  so  much  reference  is  made  to  Lister's  private  life  as  is  necessary  to  complete  the  whole 
and  to  apportion  the  work  to  the  periods  spent  in  London,  Edinburgh,  and  (ilasgow  resi)ectively. 
The  lirst  pajjcr  brought  before  us  is  that  "  On  the  Early  Stages  of  Inflammation  ".  read  before 
the  Hoyal  Society  on  .Tunc  18,  1857,  when  Lister  was  just  over  thirty  years  old.  and  of  this  the 
section  dealing  with  the  effects  of  irritants  upon  the  tissues  is  ])rinted  almost  in  full. 

Then  follow  a  ])aper  on  '  Ana-sthetics  ',  one  of  two  contributions  to  Holmes's  Sffstetn  of  Surgery 
in  ]8()1  :  and  a  ])aper  on  "A  New  Method  of  Treating  Comjjound  Fractures,  Abscesses,  etc.", 
published  in  The  Lancet  in  1807.  The  next  place  is  allotted  to  an  account  of  two  demonstrations 
of  antiseptic  surgery  given  to  the  British  Medical  Association  in  1875,  when  Lister  was  Professor 
of  Clinical  Surgery  at  Edinburgh.  The  two  concluding  i)ai)ers  take  the  form  of  addresses  :  one 
on  'Fermentation',  delivered  in  King's  College,  London,  in  1877,  and  the  other  on  "The  Present 
Position  of  Antiseptic  Surgery  '',  delivered  before  the  International  Medical  Congress,  Berlin,  in 
1890.  F^ach  paper  is  |)refaced  by  valuable  explanatory  notes  by  the  author,  and  Sir  Hickman 
(iodlee  is  deserving  of  the  gratitude  of  the  profession  for  having  supplied  this  ready  oi)portunity 
of  studving  at  lirst  hand  the  original  records  of  Lister's  monumental  work. 


Feebleness  of  GroAvth  and.  Congenital  Dwarfism,  with  special  reference  to  Dysostosis 
Cleidocranialis.  Hy  1)h.  Mlkk  .Ianskn,  O.B.E.,  Lecturer  on  Orthopicdic  Surgery,  Univer- 
sity of  Leiden,  Holland.  Large  8vo.  Pp.  82,  with  40  illustrations.  1921.  London:  Oxford 
Medical  l*ublications.     12s.  (id.  net. 

])h.  Mlkk  .Ianskn  has  many  claims  on  the  attention  of  British  surgeons.  He  speaks  and  writes 
our  language  lluentlv  ;  he  is  a  recognized  authority  on  orthopa-dic  surgery  ;  during  the  war  our 
wounded  internetl  in   Holland  had  the  benefit  of  his  skill. 

In  1912  he  published  in  l<>nglish  a  monograj)!!  on  achondroplasia,  with  many  excellent  illus- 
trations. He  was  then  convinced  that  this  remarkable  disturbance  of  growth  could  be  best 
explained  by  supposing  the  amnion  to  have  exerted  an  injurious  pressure  on  the  embryo  at  an 
early  stage  of  its  existence.  In  the  present  work  we  are  glad  to  note  that  he  concentrates  his 
attention  on  the  very  marked  alterations  which  are  to  be  seen  in  the  epiphyseal  lines  of  all  cases  of 
achondroplasia.  In  all  conditions  where  there  is  dwarfism  or  enfeebled  growth,  delinite  departures 
from  the  normal  are  to  be  found  at  these  zones  of  bone-growth.  He  recognizes  that  the  sexual 
glands  can  and  do  exert  an  influence  on  the  growing  tissues  of  nuiseles  an<l  bones :  but  dwarfism 
and  enfeebled  growtli  he  regards  as  being  due  not  to  the  lack  of  any  hormone  or  product  of  internal 
secretion,  but  to  the  presence  of  some  noxious  substance  in  the  circulating  blood.  His  position 
may  be  made  dear  by  the  following  (piotation  (p.  20)  : 

"The  same  nocivity,  an  intestinal  catarrh,  which  will  cause  death,  or  pa-datrophy  or  athrepsy 
in  the  first  year  of  life,  may  provoke  diaphyseal  or  ei)iphyseal  rachitis  in  the  following  years, 
muscular  weakness — attended  by  even  excess  of  body-height — during  adolescence.     Hence  the  fact 
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that  the  first  year  of  life  is  characterized  l)y  high  mortality  and  hy  jjicdatrophy  or  athrepsy,  whilst 
the  following  years  successively  show  a  tendency  toward  diaphyseal  rachitis,  epi])hyseal  rachitis, 
and  muscular  weakness  with  excess  of  height,  is  explained  hy  the  diminishing  rapidity  of  growth 
of  the  individual,   i.e.,   in  view  of  the  law  of  the  vulnerahility  of  fast-growing   cell-groups." 

We  fear  this  ex])lanation  takes  us  no  further  than  informing  us  that  feel)lene3s  of  growth  and 
ill-health  are  often  associated. 

The  second  })art  of  Dr.  Jansen's  book  is  devoted  to  a  restatement  of  his  theory  of  amniotic 
pressure  as  a  cause  of  dwarfism.  Amongst  the  ill-effects  of  amniotic  pressure  he  includes  not  only 
craniocleidodysostosis  and  congenital  dislocation  of  the  hip,  hut  also  anencephalic  fcrtuses.  Now 
it  has  been  demonstrated  over  and  over  again  that  the  condition  of  anencc})haly  can  be  produced 
l)y  experimental  means — hatching  eggs  at  abnormal  temperatiues,  or  by  exposing  embryos  to 
injurious  salts  or  substances.  No  one  lias  yet  shown  that  abnormal  amniotic  pressures  could 
produce  the  results  ascribed  to  them  by  Dr.  .Jansen. 

We  commend  some  of  the  excellent  illustrations  which  the  author  has  reproduced  in  this 
work,  and  congratulate  him  on  the  tenacity  he  has  shown,  and  is  showing,  in  following  up  the 
causes  of  defective  growth. 

History  and  Bibliography  of  Anatomic  Illustration  in  its  Relation  to  Anatomic  Science 
and  the  Graphic  Arts.  By  Linwio  C'uori.Axr.  Translated  and  edited  with  notes  and 
a  biography  by  Mortimkr  Frank,  B.S.,  M.I).  Large  8vo.  Pp.  xxvii  +  4.:}.),  with  numerous 
illustrations.      1920.     Chicago  •    The  I'niversity  of  Chicago  Press.      SIO  net. 

In  18o2  Dr.  Ludwig  Choulant,  of  Dresden,  j)ublished  his  classical  work  on  the  Cieschichie  uiid 
Jiibliogra/>lne  tier  aiiatomischeu  Abbihluiig.  The  book  has  long  been  unattainable,  and  it  was  a 
meritorious  action,  therefore,  on  the  jiart  of  Dr.  .Mortimer  Frank  to  translate  and  issue  what 
is  j)ractically  a  new  edition.  Dr.  Frank  died  in  April,  1919,  at  the  early  age  of  44,  and  the 
])ublication  of  the  book  has  been  entrusted  to  Dr.  Fielding  II.  Garrison  and  Dr.  Edward  C. 
Streeter,  who  have  added  a  short  biography  of  the  translator  and  have  appended  two  valuable 
articles,  the  one  dealing  with  sculpture  and  painting  as  modes  of  anatomical  illustration,  the 
other  on  anatomical  illustration  during  the  last  sixty  years. 

Choulant  rather  arbitrarily  divided  the  history  of  modern  anatomical  illustration  into  six 
periods,  the  first  being  before  the  advent  in  1."j'21  of  Hcrengarius  da  Carpi,  the  friend  of  Henvenuto 
Cellini,  the  last  beginning  at  1778,  when  Antonio  .Scarpa  and  von  Soenuuerring  were  directing 
attention  to  the  viscera  and  the  nervous  system.  Choulant  gives  a  short  account  of  each  writer 
in  each  of  these  ))eriods,  with  a  criticism  of  their  artistic  work,  in  many  cases  with  a  copy  of  one 
of  their  illustrations  and  a  bibliography  of  the  chief  editions  of  their  works.  The  general  conclu- 
sion is  that  the  older  anatomists  devoted  themselves  almost  exclusively  to  the  accurate  delineation 
of  the  muscles,  skeleton,  and  superficial  veins  and  nerves,  so  that  the  illustrations  were  of  greater 
use  to  the  artist  than  to  the  surgeon.  Indeed,  surgeons  had  very  little  use  for  expensive  and  well- 
illustrated  anatomies,  which  they  were  usually  too  poor  to  buy  or  too  ignorant  to  desire.  Such 
anatomy  as  they  knew  was  learnt  by  compulsory  attendance  at  the  public  dissections  required 
of  them  by  the  particular  Company  of  Barber  Surgeons  of  which  they  were  members. 

There  is  still  room  for  improvement  in  the  bibliographical  j)ortion  of  the  work — though  the 
translator  and  the  editors  have  enlarged  it  to  some  extent,  and  have  acknowledged  and  utilized 
the  work  of  Professor  Sudhoff.  On  page  104  "Count"  Arundel  should  be  The  Earl  of  Arundel, 
the  friend  of  Dr.  William  Harvey,  and  on  page  17(5  the  Greek  word  'skeleton'  should  be  in  the 
genitive  and  not  in  the  nominative  as  it  is  ])rinted.  On  page  177  Vesalius'  little  play  on  the 
Hebrew  words  has  been  slurred  over  with  an  "&c".  They  might  just  as  well  have  been  trans- 
literated.    Tlie  book  is  provided  with  a  good  index,  which  adds  greatly  to  its  value. 


Des  Andreas  Vesalius  sechs  anatomische  Tafeln  vein  Jahre  1538  in  Lichtdruck.  (The  six 
anatomical  plates  jjublished  by  Andrew  Vesalius  in  l.jJW,  reproduced  by  photo-lithograj)hy). 
Edited  by  Moriz  Holl  and  Karl  Sudiioik.     1920.     Leij)zig  :  .Johann  Aml^rosius  Barth. 

These  celebrated  plates  are  issued  in  a  somewhat  reduced  form  as  a  memorial  of  the  quater- 
centenary  of  the  birth  of  Andrew  Vesalius,  the  father  of  modern  anatomy.  They  are  the  first- 
fruits  of  the  work  of  Vesalius,  and  were  engraved  at  Venice  by  .lohannes  Stephanus  von  Calcar,  a 
j)upil  of  Titian.  Being  'fly-leaves' — that  is  to  say,  being  issued  separately  and  unbound  for  the  use 
of  artists  and  others  who  were  studying  anatomy — they  became  so  scarce  that  it  was  doubtful 
whetlier  any  eoj)ies  existed.  Two  sets  of  plates,  however,  were  found  :  and  in  187 '■  Sir  William 
Sterling  Maxwell  reproduced  his  plates  in  facsimile  at  his  own  expense,  the  issue  being  limited  to 
thirty  copies.  The  present  volume  renders  them  accessible  to  the  general  student  of  anatomy. 
In  addition  to  the  six  plates.  Professor  Sudhoff  has  added  a  short  historical  introduction,  and 
Professor  Holl,  of  Graz,  has  written  a  description  of  the  drawings.  There  is  also  a  reproduction 
of  the  Xervorurii,  delineatio  which  was  designed  by  Vesalius  and  pirated  by  Microlios.  The  plates 
consist  of  the  skeleton,  and  one  of  the  venous  and  one  of  the  arterial  system.  Their  value  lies  in 
the  fact  that  they  show  the  anatomical  knowledge  possessed  by  Vesalius  in  1538  as  compared 
with  that  displayed  only  five  years  later,  when  he  issued  the  first  edition  of  his  great  work  on 
anatomy  De  corporis  humani  jabrica.  In  this  short  interval  he  had  come  under  the  influence  of 
Leonardo  da  Vinci  and  had  learnt  to  observe. 
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RECONSTRUCTION    OF    THE    COMMON    BILE-DUCT. 

Hv    A.   J.    WAI/rON,    London. 

TiiKRK  are  certain  cases  where  tlie  common  bile-duct  is  obstructed  or  destroyed  in  which 
choleeystenterostomy  is  unwise  or  impossible.  These  cases  present  some  of  the  jjreatest 
difliculties  in  surgery,  and,  with  the  increase  of  operative  treatment  upon  the  gall-bladder 
and  duets,  it  is  found  that  they  are  not  so  imcommon  as  was  at  one  time  believed.  They 
may  be  grouped  imdcr  the  following  headings  :  (1)  Accidental  injury  and  removal  of  a 
]5ortion  of  the  connuon  duct  in  performing  the  operation  of  cholecystectomy  ;  (2)  Injury 
of  the  hepatic  or  common  ducts  owing  to  the  absence  of  a  cystic  duct  ;  (3)  Certain  cases 
of  early  chronic  pancreatitis  ;  (4)  Certain  cases  of  advanced  chronic  pancreatitis  ; 
(5)  Combined  carcinoma  of  the  gall-bladder  and  common  duct  ;  (6)  Some  cases  of  carci- 
noma of  the  head  of  the  pancreas  ;  (7)  Obstruction  of  the  common  bile-duet  from  scar 
tissue,  either  within  or  without  the  lumen  of  the  duct. 

These  groups  will  not  all  present  the  same  problems  ;  for  in  the  first  three  the  common 
bile-duct  is  either  of  normal  size  or  is  collapsed,  while  in  the  last  four  it  may  be  consider- 
ably dilated. 

1.  Accidental  Injury  of  the  Common  Duct  during  Operation  of  Cholecystectomy. 
— This  is  much  less  common  than  was  at  one  time  believed.  Fowler^  cjuotes  Kehr 
as  having  had  sixteen  such  injuries  during  one  thousand  cholecystectomies,  and  Jacobson 
has  shown  that  injuries  to  the  common  and  hepatic  ducts  are  usually  the  result  of 
operative  accidents.  Probably  injury  is  much  moi'c  common  than  one  would  be  led  to 
believe  from  a  study  of  the  literature,  for  many  surgeons  are  shy  of  reporting  their  own 
errors.  The  conditions  which  may  place  the  duct  in  danger  are,  however,  so  many  that 
it  is  probable  that  there  are  very  few  surgeons  frequently  performing  cholecystectomy 
who  have  not  at  some  time  or  other  injured  the  duct.  In  the  early  days  of  the  operation, 
when  it  was  customary  to  commence  removal  of  the  gall-bladder  from  the  fundus,  it  was 
very  easy,  if  there  were  many  adhesions  around  Ilartmann's  pouch,  to  pull  up  a  loop 
which  was  formed  of  the  common  and  hepatic  ducts,  and  to  divide  this  loop  right 
across  in  the  belief  that  it  was  a  cystic  duct.  Before  it  was  the  custom  to  examine  the 
common  bile-duct  as  a  routine  procedure,  it  was  probably  not  infrequently  ligatured  before 
the  cystic  duct  was  divided,  and  thus  the  accident  was  entirely  overlooked.  The  case 
which  first  directed  my  attention  to  this  accident  was  of  this  nature.  The  patient  was 
returned  to  bed  with  no  indication  that  there  was  any  untoward  condition  ;  later,  the 
hepatic  duct  gave  way  and  a  fatal  peritonitis  was  produced.  Even  with  the  more  general 
introduction  of  removal  of  the  gall-bladder  from  the  cystic  duct  end,  the  presence  of  firm 
adhesions  around  the  neck  of  the  gall-bladder  may  lead  to  a  similar  complication.  In 
the  second  case  in  my  series  the  accident  was  of  this  nature,  but  happily  the  jiresence  of 
two  openings  was  discerned  in  the  wound  and  an  immediate  end-to-end  suture  was 
performed  with  satisfactory  results.  This  led  me  to  make  the  invariable  rule  that  the 
cystic  duct  was  never  to  be  divided  until  all  three  ducts,  namely,  the  hepatic,  cystic,  and 
common,  were  clearly  exposed  in  the  operative  field.  In  spite  of  this  precaution,  accidents 
may  still  arise  which  are  inore  prone  to  occur  owing  to  some  abnormality  of  the  cystic 
artery.  Both  Mayo^^  and  Eliot^  have  laid  stress  ujion  the  danger  of  clamping  the  duct 
in  attempting  to  pick  up  the  retracted  i)roximal  end  of  a  divided  cystic  artery.  The  danger 
is  nuich  increased  if  there  have  been  many  surroimding  inflammatory  changes  from  a 
chronic  cholecystitis,  and  especially  is  this  so  if  there  is  a  fistula  between  the  gall-bladder 
and  the  intestine,  for  in  this  condition  the  anatomical  relationships  may  be  so  distorted 
that  the  common  duet  may  be  injured  before  its  position  is  realized.     Owing  to  the  fact 
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that  the  gall-bladder  has  been  removed,  a  cholecystenterostomy  is  of  course  impossible. 
As  a  general  rule,  however,  attempts  to  explore  the  common  duct  will  lead  to  an  early 
recognition  of  the  condition,  and  an  end-to-end  anastomosis  is  then  usually  performed. 
Even  with  this  operation  the  results  may  not  be  entirely  satisfactory,  as  there  is  a  certain 
tendency  for  stenosis  to  occur  at  the  site  of  the  union'.  If  the  damage  be  overlooked,  a 
permanent  fistula  will  result.  By  the  time  the  second  operation  is  imdertaken,  the  lower 
end  of  the  common  duct  is  often  so  contracted  and  collajjsed  that  it  cannot  be  found,  and 
an  end-to-end  suture  then  becomes  impossible. 

2.  Injury  of  the  Common  and  Hepatic  Ducts  owing  to  an  Absence  of  the 
Cystic  Duct. — It  is  of  interest  to  note  that  tlie  jjossibility  of  this  condition  has  been  denied. 
Rolleston,'^^  in  commenting  on  the  case  reported  by  Cucknell,  states  that  this  was 
probably  an  example  of  absence  of  the  gall-bladder  with  dilatation  and  pouching  of  the 
ujjper  end  of  the  common  duct.  There  has,  however,  occurred  in  my  series  a  case  in  which 
the  patient  had  a  normal  gall-bladder  situated  in  the  usual  position  and  containing  gall- 
stones. When  the  gall-bladder  was  removed,  it  was  realized  that  there  were  left  behind 
two  divided  hepatic  ducts  and  a  divided  connnon  duct.  These  were  sutured  together,  and 
an  after  dissection  of  the  specimen  showed  the  complete  absence  of  any  cystic  duct  (vide 
Fig.  159).  The  two  hepatic  ducts  entered  the  gall-bladder  on  one  side,  and  the  common 
duct  emerged  from  it  on  the  other.  In  sucii  a  condition — which  must  be  very  rare — it 
would  seem  impossible  to  avoid  division  of  the  attached  ducts. 

3.  Certain  Cases  of  Early  Chronic  Pancreatitis — It  occasionally  happens,  as  in  my 
first  case  of  reconstruction,  that  a  patient  will  jn-esent  the  symptoms  of  colic  ;  that  at 
operation  no  stones  will  be  found  ;  that  the  gall-bladder  and  connnon  duct  will  not  be 
dilated,  but  the  pancreas  may  be  hard  and  nodular,  and  a  probe  will  fail  to  enter  the 
duodemnn.  Under  such  conditions  a  faulty  diagnosis  is  very  likely  to  be  made,  and  the 
duct  regarded  as  imobstructed.  If  a  cholecystenterostomy  be  not  performed,  it  is  probable 
that  the  increasing  obstruction  will  be  sudicient  to  cause  the  opening  in  the  common  duct 
to  break  down,  and  to  lead  to  the  formation  of  a  permanent  biliary  fistula.  At  a  second 
operation  the  lower  end  of  the  duct  may  be  so  altered  that  it  cannot  be  isolated,  and  the 
upper  end  will  be  found  open  and  discharging  bile.  A  cholecystenterostomy  may  be 
impossible,  either  because  the  gall-bladder  had  been  removed  at  the  first  operation,  or 
because  it  has  become  too  shrunken  and  contracted. 

4.  Certain  Cases  of  Advanced  Chronic  Pancreatitis. — It  may  happen  that  a  jjatient 
will  present  definite  symi)toms  of  connnon-bile-duct  obstruction,  but  it  is  uncertain  whether 
the  obstruction  is  due  to  gall-stones  or  to  the  presence  of  chronic  pancreatitis.  At 
operation  the  gall-bladder  is  found  distended.  It  is  asj)irated  as  a  preliminary  to  perform- 
ing a  cholecystenterostomy.  Instead  of  the  thick  tenacious  bile  which  is  usually  found 
under  these  conditions,  a  thin  white  mucoid  fluid  escapes.  This  at  once  leads  to  the 
suspicion  that  the  cystic  duct  is  obstructed,  and  that  the  distention  of  the  gall-bladder  is 
due  to  mucus  and  not  to  bile.  In  order  to  settle  the  diagnosis  an  incision  may  be  made 
into  the  common  bile-duct,  when  the  escape  of  a  similar  fluid  clearly  determines  that  the 
absence  of  bile  is  due  to  a  failure  on  the  part  of  the  liver,  and  the  ducts  are  distended  with 
a  so-called  white  bile.  The  surgeon  is  now  in  a  difficulty.  If  the  common  bile-duct  be 
sutured  and  a  cholecystenterostomy  performed,  it  is  very  probable  that  the  wound  in  the 
common  duct  will  give  way  and  that  a  permanent  fistula  will  be  formed,  so  that  it  will 
appear  safer  to  attempt  to  perform  a  imion  between  the  duodenum  and  the  opening  in  the 
common  bile-duct. 

5.  Combined  Carcinoma  of  the  Gall-bladder  and  Ducts. — It  will  sometimes  happen 
that  there  is  a  carcinoma  of  some  portion  of  the  common  duct  together  with  gall-stones 
and  a  carcinoma  of  the  gall-bladder.  Under  such  conditions  it  may  be  impossible,  owing 
to  the  extent  of  the  disease  in  the  gall-bladder,  to  perform  a  cholecystenterostomy.  More- 
over, if  one  growth  be  situated  at  the  junction  of  the  cystic  and  common  ducts  there  will 
be  no  regurgitation  of  bile  into  the  gall-bladder,  and  hence  an  operation  of  this  sort  would 
be  of  no  benefit.  If  the  growth  be  relatively  high  up,  it  may  be  a  very  difficult  matter 
to  perform  a  direct  lateral  anastomosis  between  the  duct  and  the  duodenum.     In  those 
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cases  in  which  the  sjrowth  is  so  hn-alizcd  that  the  surfjcon  is  able  to  remove  the  diseased 
portion  of  the  duct  and  the  gall-bhiddcr,  the  duct  will  be  left  completely  divided,  and 
there  may  often  be  a  very  considerable  gap,  so  that  an  end-to-end  suture  becomes 
diflicult  or  impossible.  The  same  is  true  with  an  uncomplicated  carcinoma  of  the  duct, 
if  it  be  situated  so  hijiii  that  during  its  removal  the  cystic  duct  is  separated  from  its 
junction  with  the   coninioii  licpatic  duct. 

0.  Some  Cases  of  Carcinoma  of  the  Head  of  the  Pancreas — The  conditions  here 
will  be  identical  with  those  occurring  witii  a  chronic  pancreatitis  ;  but  the  cases  are  even 
less  satisfactory,  for  even  if  a  new  duct  be  made  the  carcinoma  will  have  to  be  left  in  situ, 
where  it  will  continue  to  grow.  Mayo^^  has  laid  stress  on  the  unsatisfactory  results  of 
this  operation.  Of  four  cases,  two  died  soon  after  the  operation  and  tlie  other  two  lived 
for  less  than  eighteen  months. 

7.  Obstruction  of  the  Common  Bile-duct  from  Scar  Tissue,  either  within  or 
without  the  Lumen  of  the  Duct.  Tliis  condition  is  rare.  Occasionally  a  stone  impacted 
in  the  duct  may  ulcerate  into  the  walls,  and  at  the  site  of  ulceration  a  fibrous  stricture 
may  develo|).  This  is  more  ])rone  to  happen  at  the  junction  of  the  three  ducts,  for  here 
the  duct  is  less  likely  to  dilate  and  overcome  the  stricture,  lender  these  circumstances 
the  gall-bladder  is  less  likely  to  be  distended,  so  that  a  cholecystenterostomy  becomes  im- 
possible or  useless,  and  some  form  of  duct  anastomosis  or  reconstruction  will  be  necessary. 

The  operations  which  have  been  imdertaken  in  an  attempt  to  treat  the  foregoing 
conditions  are  many,  and  may  be  grouped  as  follows  : — 

1.  Direct  Suture- — This  is  the  ojjcration  which  is  most  commonly  performed.  In 
Jacobson's  series  there  were  21  cases  of  end-to-end  anastomosis  combined  with  drainage 
of  the  hepatic  duct,  and  2  cases  of  end-to-end  anastomosis  without  drainage  of  the  duct. 
Eliot  was  able  to  collect  16  cases  of  primary  suture  for  injuries  and  7  of  end-to-end  suture 
after  resection  of  the  stricture.  Two  methods  of  operating  have  been  carried  out.  In 
the  one  the  ducts  are  directly  united,  and  in  the  other  they  are  joined  around  a  T-shaped 
rubber  tube.  It  is  probable  that  either  of  these  operations  will  only  be  feasible  inunediatelv 
after  the  duct  is  divided  ;  that  is,  where  obstruction  has  been  removed  or  an  accidental 
division  has  been  recognized  immediately.  If  a  jjersistent  biliary  fistula  be  present,  the 
lower  end  will  generally  be  so  contracted  and  shrunken  that  it  will  be  impossible  to  find. 
It  is,  moreover,  a  little  doubtful  whether  the  operation  of  end-to-end  suture  is  as  ideal 
as  would  at  first  sight  appear.  If  no  tube  is  used,  there  is  the  possibility  that  the  junction 
may  constrict.  Of  my  own  two  cases  (Nos.  2  and  3),  one  remained  perfectly  well,  but  the 
other  has  since  developed  attacks  of  pain  and  jaundice.  In  Eliot's^  collected  23  cases 
there  were  4  failin'cs  with  recurrence  of  jaimdice.  Suture  around  a  T  tube  woidd  a{ipear 
to  be  unsound  theoretically,  for  it  will  only  be  possible  for  the  tube  to  be  removed  from 
the  duct  by  a  process  of  ulceration  or  tearing  of  the  junction,  and  hence  an  irregular 
opening  will  l)c  left  which  is  liable  to  constrict. 

2.  Lateral  Choledochenterostomy. — The  formation  of  an  anastomosis  between  the 
duct  and  the  duodemmi  will  generally  only  be  possible  when  the  obstruction  is  low  down 
and  when  no  biliary  fistula  is  present ;  that  is,  when  the  common  duct  is  considerably  dilated. 
Under  such  conditions  the  operation  has  not  uncommonly  been  employed,  although  there 
has  often  been  considerable  difficulty  in  obtaining  accurate  apjwsition  of  the  openings. 
For  this  reason  Ilorz^^  advocated  that  the  anastomosis  should  be  |)erformed  around  a 
rubber  tube,  the  lower  end  of  which  is  brought  out  through  a  second  opening  in  the 
duodenum  and  drained  externally,  the  tube  being  removed  on  the  eighth  day.  Sasse^^ 
obtained  very  satisfactory  results  with  choledochenterostomy,  and  advocated  that  the 
operation  should  be  more  frcciuently  performed,  and  even  undertaken  in  cases  of  obstruc- 
tion by  a  calculus,  thus  allowing  freer  drainage  of  the  duct.  My  own  experience  of  this 
operation  has  not  been  satisfactory.  The  only  case  in  which  I  performed  it  (No.  4)  was 
one  of  chronic  pancreatitis  together  with  stones,  and,  although  there  was  no  leakage  of 
bile,  the  jiatient  collapsed  and  died  four  days  after  the  operation.  In  order  to  make  the 
anastomosis,   it   is   necessary   to   angulate  the  duct  and  duodenum  so  as  to  bring  them 
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into  apposition,  and  the  operation  appears  to  cause  undue  stress  upon  the  hne  of 
junction. 

3.  Re-formation  of  an  Absent  Common  Duct. — When  a  portion  of  the  common  duct 
is  entirely  absent,  an  attempt  must  be  made  to  form  a  new  path  along  which  the  bile  can 
enter  the  intestine.  Of  the  many  steps  that  have  been  taken  to  produce  this  result,  some 
appear  to-day  to  be  fantastic,  and  must  be  simply  regarded  as  interesting  steps  in  the 
development  of  modern  technique.     They  may  be  considered  as  follows  : — 

i.  Hepatico-enterostomy . — Here  a  small  portion  of  the  liver  was  excised  so  as  to  leave 
a  raw  area,  in  which  the  bile-ducts  were  opened.  An  incision  was  then  made  into  a  loop 
of  the  jejunimi,  and  the  edges  of  the  incision  were  sutured  to  the  margin  of  the  liver.  This 
operation  failed  because  the  bleeding  from  the  edge  of  the  liver  was  diflicult  to  control, 
it  was  dillicult  or  impossible  to  suture  the  intestine  to  the  liver,  and  there  was  danger  of 
infection  spreading  from  the  intestine  to  the  intrahepatic  ducts. 

ii.  Anastomosis  between  the  Fistula  and  Duodenum. — Operations  of  this  sort  were 
doomed  to  failure  ;  for  not  only  was  it  extremely  dillicult  to  ]3erform  an  anastomosis 
between  the  edge  of  the  fistula  and  the  intestine,  but  a  fipcal  fistula  was  likely  to  arise,  or 
the  walls  were  almost  certain  to  fibrose  and  contract  so  that  the  path  became  contracted. 

iii.  Direct  Implantation  of  the  End  of  the  Divided  Duct  into  the  Duodenum. — This  opera- 
tion, which  was  apparently  first  performed  by  W.  J.  Mayo,^''  is  the  one  most  commonly 
adopted,  and  the  one  which  would  at  first  sight  appear  to  be  the  most  satisfactory.  Several 
cases  have  now  been  reported.  Fowler*  says  that  he  has  had  several  where  the  operation 
was  performed  after  resection  of  cancer  of  the  duct,  and  once  after  partial  gastrectomy  for 
cancer  of  the  pylorus  :  the  cases  for  carcinoma  were  on  the  whole  disaj)pointing.  He 
reports  another  case  in  which  the  operation  was  performed  after  an  accident  to  the  duct, 
the  hepatic  duct  being  implanted  in  the  duodemmi  around  a  tube,  with  very  satisfactory 
results.  One  of  Mayo's^^  cases  is  now  reported  well  ten  years  after  the  operation. 
Similar  o])erations  have  been  performed  by  Packard, i**  Harrington, i"  and  White  and  Lund. 
In  Packard's  case  an  ulcer  was  found  occluding  the  duct  at  the  papilla  of  Vater.  The 
common  duct  was  isolated  and  cut  off  from  the  duodenum.  It  was  directly  anastomosed 
to  the  duodenum,  the  walls  of  which  were  folded  over  the  duct  in  order  that  the  latter 
might  run  an  oblique  course  and  hence  have  a  valvular  opening.  Whenever  the  duct  is 
sulliciently  long  to  allow  of  it  being  drawn  down,  and  for  the  gut  wall  to  be  folded  over 
it  so  as  to  make  a  valve,  this  operation  is  unquestionably  the  one  of  choice.  Unfortu- 
nately it  not  imcommonly  happens  that  it  is  too  short  for  this  purpose.  So  large  a 
portion  of  it  may  be  destroyed  that  it  cannot  even  be  brought  into  contact  with  the 
duodenum,  and  much  less  is  there  sufficient  to  allow  of  a  valvular  opening.  The  formation 
of  a  valvular  opening  would  seem  to  be  essential ;  otherwise  there  is  grave  danger  of  infec- 
tion spreading  from  the  duodenum  and  leading  to  suppurative  cholangitis.  In  certain 
cases  the  difficulty  may  be  overcome  by  implanting  it  into  a  loop  of  the  jejunum  instead 
of  into  the  duodenum.  Such  a  case  was  reported  by  Jackson, ^^  where  an  obstruction 
of  the  common  duct  together  with  a  biliary  fistula  resulted  from  an  operation  for  carcinoma 
of  the  stomach.  The  upper  portion  of  the  duct  was  dissected  out  and  divided  ;  the  cut 
end  would  not  reach  the  duodenum,  and  hence  a  loop  of  small  intestine  was  brought  up 
to  it  and  sutured  to  the  liver  to  relieve  tension.  The  bile-duct  was  inserted  obliquely 
into  it,  the  anastomosis  being  made  around  a  rubber  tube.  The  small  intestine  should 
always  be  chosen  in  preference  to  the  colon,  for,  as  Weidemann^^  has  shown,  a  junction 
between  the  gall-bladder  and  the  colon  in  dogs  is  followed  by  a  fatal  ascending  infection. 
It  not  uncommonly  happens  that  even  this  step  is  not  feasible,  for  it  may  not  be  possible 
to  bring  a  loop  of  small  intestine  sufficiently  high  up  without  causing  kinking  of  the  large 
or  small  intestine. 

iv.  The  Use  of  Autogenous  Grafts. — Several  attempts  have  been  made  to  bridge  the 
gap  in  the  common  bile-duct  by  the  use  of  some  other  tissue.  Giordano  and  Stropeni^ 
first  made  use  of  a  portion  of  vein,  and  similar  experiments  were  carried  out  with  success 
in  dogs  by  Giacinto  and  Luigi.^  In  these  cases,  however,  the  vein  was  simply  used  to 
bridge  the  gap  between  the  two  ends  of  the  duct,  and  thus  the  difficulty  of  forming  a  new 
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valvular  opening  was  not  encountered.  Molineus'^  also  suggested  the  use  of  the  appendix, 
but  did  not  ])erforni  tlie  (>])eration  in  the  living.  Lewis  and  Davis"  first  advocated  the 
use  of  transplanted  fascia  from  the  abdominal  wall,  and  successfully  used  this  in  experi- 
ments on  dogs,  (iinsburg  and  Specse'  have  since  (juoted  a  case  in  which  this  method  was 
used  in  a  ))atient  ;  but  here  again  both  ends  of  the  duct  were  isolated,  and  the  ga|)  was 
closed  with  a  portion  of  the  ])osterior  rectus  fascia  sutured  around  a  tube.  Leakage 
occurred,  and  it  was  found  later  that  the  distal  end  of  the  transplant  and  the  tube  liad 
broken  down.  Resuture  with  reinforcement  of  the  junction  by  the  gastrohepatic  omentum 
was  successful. 

These  operations  may  have  a  certain  value  where  both  ends  of  the  ducts  are  isolated, 
but  even  then  the  operation  will  be  associated  with  considerable  technical  dilTiculty,  and 
there  will  always  be  some  doubt  as  to  whether  the  graft  has  taken.  When  the  lower  end 
of  the  duct  is  absent  they  will  be  of  little  avail. 

V.  Indirect  Implantation. — Most  of  the  modern  operations  are  based  upon  the  method 
advocated  by  Sullivan, ^^  who  inserted  a  tube  into  the  proximal  end  of  the  duct  and  then 
implanted  the  distal  end  of  the  tube  into  the  duodenum.  The  free  portion  of  the  tube  was 
then  wrapped  roimd  with  omentum  in  the  hope  that  a  fistulous  tract  would  thereby  be 
formed,  and  would  persist  after  the  tube  was  passed.  A  valvidar  o})ening  into  the 
duodenum  was  insured  by  suture  of  the  tube  into  the  duodenum  after  the  manner  of  the 
VVitzel  method  of  gastrostomy.  Fowler*  states  that  Sullivan-''  had  but  a  single  case  which 
has  remained  perfectly  well  for  eight  years.  Brewer ^  reported  two  cases,  in  one  of  which 
death  occurred  later,  apparently  from  obstruction.  Mann^''  also  reports  a  case  which  was 
greatly  improved  five  months  after  the  operation,  but  had  not  yet  passed  the  tube. 
Wilms"^^  five  cases  apparently  all  recovered  in  the  end,  but  only  after  very  prolonged 
treatment,  more  than  one  operation  being  necessitated  in  some  of  the  cases.  Fowler* 
])crformed  the  operation  in  one  case  where  obstruction  returned  three  months  later,  and 
a  similar  result  occurred  in  a  case  of  Iiagler"s,'  where  obstruction  appeared  seven  months 
later  and,  post  mortem,  cholangitis  with  abscesses  in  the  liver  was  found.  Mayo^"  lays 
stress  upon  the  fact  that  stricture  is  likely  to  occur  idtimately  ;  but  if  it  can  be  combined 
with  direct  union  of  some  portion  of  the  duct,  so  that  there  is  a  partial  lining  of  mucosa, 
this  tissue  may  grow  around  and  ultimately  give  satisfactory  residts. 

On  theoretical  grounds  the  operation  would  certainly  appear  to  be  faulty.  The  tube 
being  held  in  non-contractile  tissue  is  imlikely  to  be  passed  ;  the  wall  of  the  duct  is  formed 
of  omentum  alone,  and  thus  at  best  is  a  fistulous  tract ;  stenosis  is  therefore  very  likely  to 
occur  and  lead  to  a  recurrence  of  the  condition. 

The  diilicidties  and  drawbacks  which  are  associated  with  all  of  the  above  methods 
led  me  to  devise  an  oj)erati(m,  which  I  first  i)ublished  in  1915,'^'*  and  which  I  have  used  in 
six  cases  with  entire  satisfaction. 

TECHNIQUE     OF     OPERATION. 

Exposure  is  gained  by  an  uj^per  right  pararectal  incision.  In  passing,  I  may  say  that 
I  now  invariably  use  this  incision  for  all  cases  of  disease  of  the  stomach,  duodenum,  and 
gall-bladder.  I  find  that  it  gives  an  admirable  approach  and  a  perfect  view,  so  that  I  have 
never  found  it  necessary  to  employ  the  Kocher,  Mayo  Robson,  or  Bevan  incisions.  Being 
placed  wholly  to  the  inner  side  of  the  rectus  nuiscle,  it  does  not  interfere  with  the  nerve- 
supply,  and  thus  can,  if  necessary,  be  carried  from  the  costal  margin  to  the  pubes  without 
leading  to  any  permanent  weakening  of  the  abdominal  wall.  The  eonmion  bile-duct  is 
now  laid  bare  ;  if  there  has  been  a  prolonged  biliary  fistula,  the  lower  end  v.'ill  probably 
not  be  discovered  ;  if  there  is  a  stricture  or  carcinoma,  this  is  removed,  if  possible,  so  that 
there  now  renuiins  a  condition  in  which  the  upper  end  of  the  duct  is  |)atent,  but  is  separated 
by  a  wide  ga|j  from  the  duodenum,  makirig  a  flirect  implantation  impossible.  The  upper 
border  of  the  duodenum  is  now  drawn  upwards  and  sutured,  so  that  the  gap  is  as  far  as 
|)ossible  reduced.  The  largest  size  tube  that  will  enter  the  cut  end  of  the  duct  is  inserted, 
and  sutured  in  position  with  plain  catgut.     A  flap  is  then  cut  from  the  anterior  surface  of 


174 


THE     BRITISH    JOURNAL     OF    SURGERY 


the  duodenum,  and  is  turned  downwards.  The  upper  part  of  the  resulting  opening  is  sutured 
until  it  is  only  sufficiently  large  to  admit  the  tube.  The  tube  is  then  inserted,  and  the  flap 
turned  upwards  over  it.     In  the  upper  portion  the  edges  of  the  flap  are  sutured  around 


FlO.  154. — Showing   duct  divided   and  opening: 
made  into  duodenum. 


Fk;.  155. — Tube  sutured  in  duct.      Opening  in 
duodenum  partly  sutured. 


the  tube,  and  to  the  edges  of  the  cut  duct  ;  below  they  are  sutured  to  the  wall  of  the 
duodenum  which  forms  the  structure  adjacent  to  the  posterior  surface  of  the  tube.  For 
safety  a  small  drainage  tube  is  inserted  down  to  the  junction. 


^ 


J 


Fig.  156. — Tube  inserted  into  duodenum.     Duodenum  Fici.  157. — Duodenal   flip  sutured  around  rubber 

drawn  up  as  close  as  possible  to  common  duct.  tube. 

Fi()s.  154-157  are  reproduced  Irom  '  Surgery,  Gtjnecologi/,  and  Obstetrics,''  Sept.,  1915. 


The  operation  in  practice  is  very  simple  to  perform,  A  new  duct  can  readily  be  formed 
of  practically  any  length  ;  it  is  lined  with  mucous  membrane,  which  is  impervious  to  the 
action  of  the  bile,  and  being  lined  by  such  a  membrane  will  show  no  contraction  ;  the  tube 
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passes  obliquely  over  the  duodeiiiil  surface,  and  hence  there  will  be  a  well-defined  valvular 
action.  ()win<?  to  the  presence  of  the  niucous-nienibrane  lininj;  it  is  not  necessary  for  the 
tube  to  remain  lony  in  ])osition.  It  can  be  sutured  in  place  with  plain  catj^ut,  which  is 
dissolved  in  a  few  days,  and  thus  there  is  little  or  no  danj^er  of  the  tube  beinj^  retained. 

Ginsburg  and  Speese^  have  suggested,  as  a  modification  of  this  operation,  that  the  Hap 
be  turned  upwards  instead  of  downwards.  They  claim  that  by  this  means  the  suture  will 
be  easier,  for  the  flap  will  lie  behind  the  tube.  It  will  also  have  a  better  l)lood-sup|)Iy, 
This  modification,  however,  does  away  with  the  important  valvular  nature  of  the  opening. 
I  tried  it  in  one  of  my  cases,  and  was  not  at  all  satisfied  with  the  tcchni(ine.  The  flap  being 
turned  upwards  is  angulated  at  its  j)edicle,  and  suture  in  this  position  becomes  much  more 
diflicult.  A  comparison  of  the  two  operations  leaves  me  strongly  in  favour  of  the  view 
that  instead  of  being  easier  to  perform  it  is  more  dillicult,  and  the  opening  into  the 
duodenum  is  physiologically  much  less 
satisfactory.  I  have  foimd  the  former 
method  sa  easy  and  so  generally  satis- 
factory that  I  have  made  a  slight  modifi- 
cation of  it  for  use  in  those  cases  in 
which  there  is  an  obstruction  low  down 
in  the  duct.  In  the  cases  already  men- 
tioned in  which  there  is  an  obstruction 
due  to  carcinoma  or  chronic  pancreatitis, 
and  in  which  the  duct  has  been  opened 
for  exploratory  purposes,  so  that  chole- 
cystenterostomy  becomes  a  risky  proce- 
dure, it  is  a  perfectly  simple  matter  to 
insert  the  tube  into  the  lateral  opening 
of  the  conmion  duct  instead  of  into  the 
cut  extremity,  and  then  to  reconstruct 
the  new  duet  from  the  duodenal  flap 
around  the  tube,  so  that  there  is,  in  fact, 
a  new  duct  entering  the  lower  part  of 
the  original  one  at  a  slight  angle.  The 
results  of  my  own  cases  are  classified  in 
the  following  three  appendices  : — 

Appendix  A  consists  of  4  cases  in 
which  an  injury  was  overlooked,  or  some 
method  other  than  the  reconstruction 
was  performed.  Of  the  3  cases  in  which 
some  form  of  repair  was  carried  out,  1 
died,  and  1  has  had  some  evidence  of 
further  obstruction.  Of  the  6  cases  in 
which  reconstruction  has  been  performed, 
the  results  are  on  the  whole  satisfactory. 

Appendix  B  consists  of  3  cases  in 
which  the  new  duct  was  joined  to  the  end  of  the  divided  duct.  One,  which  had 
carcinoma  of  the  common  duct  low  down,  and  also  carcinoma  of  the  gall-bladder,  died 
after  resection  of  both  carcinomata  and  reconstruction  of  the  duct.  The  other  2,  who 
had  benign  obstructions,  are  in  perfect  health  four  years  and  eighteen  months  respectively 
after  operation.  It  is  interesting  to  note  that  in  one  patient  the  hepatic  duels  were  both 
divided,  so  that  two  tubes  had  to  be  inserted  and  the  flap  sutured  around  them  both. 

Appendix  C  includes  3  cases  where  the  new  duct  was  imited  to  the  side  of  the  common 
duct.  One,  who  had  an  advanced  pancreatitis,  died  seventeen  days  after  the  operation  ; 
but  the  tube  had  been  passed  and  there  was  no  evidence  of  leakage.  The  other  2  cases 
recovered  completely  from  the  operation,  but  since  one  of  these  had  an  incurable  carcinoma 
of  the  conunon  bile-duct  and  the  other  an  advanced  chronic  pancreatitis,  they  arc  not  free 
from  symptoms.     Thus,  of  6  eases  there  are  4  recoveries  and  2  deaths. 


Fig.   158. — Acute   cholecystitis.     Accidental    removal 
portion  of  common  duct.     (Appendix  A,  Case  1.) 
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CLASSIFIED     CASES. 

Appendix  A. — Cases  Treated  other  than  by  Reconstruction  Method. 

Case  1. — Acute  cholecystitis.    Accidental  division  of  common  duct  overlooked.    Death. 

M.  .T.  C.     Patient,  age  5.3.     History  of  fjall -stones  many  years. 

Aeiite  cholecystitis.  Cholecystectomy,  Feb.  25,  101:1,  commencing  at  cystic  duct.  Common 
duct  accidentally  overlooked  and  ligatured.     Onset  of  i)eritonitis  three  days  later. 

Second  operation. — Drainage  of  peritoneum.     Died. 

Post-mortem. — Division  of  common  duct  ligatured  on  both  ends.  Leakage  from  upper  end. 
Peritonitis.  I3issection  of  specimen  revealed  the  presence  of  about  one  inch  of  common  duct 
(Fig.   158). 

Case  2. — Accidental  division  of  common  duct.      End-to-end  suture.     Recovery. 

M.  W.  Patient,  age  40.  (iall-stones  accidentally  dis- 
covered by  gynii'cologist  duritig  o])eration  for  fibroids. 

Cholecystectomy,  Oct.  15,  1915,  commencing  at  cystic 
duct.  Accidental  division  of  common  hepatic  and  comnion 
bile-ducts.  Immediate  suture.  .Slight  leakage  of  bile  for  nine 
days.     Complete  recovery. 

C<tse  ;$. — Congenital  absence  of  cystic  duct.  Division 
of  hepatic  and  common  ducts.  Bnd-to-end  suture.  In- 
complete recovery. 

E.  H.     Patient,  age  38.     History  of  gall-stones  five  years. 

Cholecystectomy,  .Time  2,  1916.  After  removal,  two 
hcj)atic  duets  and  conuuon  bile-duct  found  to  be  divided. 
Immediate  cnd-to-cnd  suture. 

Dissection  of  specimen  revealed  two  hc])atic  ducts  enter- 
ing one  side  of  gall-bladder,  and  conuuon  duct  emerging  from 
the  other  (Fig.  159).  Slight  leakage  of  bile  two  and  a  half 
weeks.  Passage  of  bile  to  intestine.  Comjilete  operative 
recovery. 

Last  note,  Oct.  18,  1920.  Keeping  very  well,  but  every 
few  months  has  attacks  of  collapse,  with  a  little  pain,  followed 
by  profuse  jaundice.  Attacks  last  about  two  days,  but  arc 
becoming  less  frequent,  hence  further  operation  not  advised. 

Case  4. — Gall-stones.  Chronic  pancreatitis.  Chole- 
dochoduodenostomy.      Death. 

S.  W.  Patient,  age  65.  Ten  weeks"  history  of  i)ain  and 
jaundice. 

Operation,  Jan.  28,  1920.  Gall-bladder  distended,  many 
adhesions,  many  calculi.  Three  calculi  in  common  bile-duct. 
INIuch  dilated.  Large  mass  in  region  of  head  of  jjancreas. 
Opening  in  side  of  common  bile-duct  directly  anastomosed  to 
opening  in  side  of  duodenum.  Good  progress  for  three  days. 
Collapsed  and  died. 


Fig.  159. — Congenital  absence  of 
cystic  duct.  Two  hepatic  ducts 
enterins  tlie  side  of  gall-bladder. 
Common  duct  emerging  from  opposite 
side. 


These  cases  may  be  tabulated  thus  :- 

Overlooked  division  of  duct 
End-to-end  suture  after  division 
Lateral  anastomosis  for  obstruction 


Total 

DiKI) 

I.MPUOVED 

Eecovkued 

1 

1 

_ 

_ 

2 

- 

1 

1 

Appendix  B. — Cases  Treated  by  Reconstruction  Method. 

OF  Divided  Duct. 


New  Duct  joined  to  End 


Case  1. — Early  chronic  pancreatitis.     Exploration  of  duct.     Permanent   biliary    fistula. 
Reconstruction  of  duct.      Recovery. 

J.  L.     Patient,  age  27.     Eight  years'   history  of  pain  and  jaundice.     Vomiting. 
Operation,  May   13,   1914.     Gall-bladder  not  dilated.     Common   duct  not   dilated.     Head  of 
pancreas  hard  and  nodular.     Common  duct  explored.     Passage  not  free.     Sutured.     Gall-bladder 
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drained.  (It  would  have  l)oen  hotter  to  liave  jjerformed  eholecystenterostomy).  Developed 
permanent  biliary  listula. 

Second  o/H-ration,  .Fune  .'i,  1914.  Keeonstruetion  of  eoininori  hile-duct  l)y  llaj)  method.  Com- 
plete recovery  with  no  leakage.     Passed  tuhe  on  11th  day. 

Last  note,  Sept.  11,  1918.  Perfectly  well,  except  for  occasional  slitiht  attacks  of  ahdominal 
j)ain.     Has  served  in  the  army  through  war.     Fiiihtinti;  in  (iailipoli,  April  to  December,  1!)1.'>. 

('(ISC  '2. — Cholelithiasis.  Acute  cholecystitis.  Cholecystectomy.  Bxploration  of  common 
duct.  Stx'icture  of  common  duct.  Biliary  fistula.  Reconstruction  of  common  duct. 
Recovery. 

S.  K.     I'atient,  aj^e  (J4.     History  of  jjall-stones  several  years.     Severe  pain  twelve  days. 

Opcrdtion,  Auj;.  11,  1919.  Ganjfrenous  cholecystitis.  Cholecystectomy.  Stone  in  stnmp  of 
cystic  duct.     Hemoved.     Duct  sutured.     Developed  permanent  biliary  fistula. 

Second  o/)er(Uion,  Oct.  1,  1919.  Openinu  found  at  junction  of  two  hepatic  duets;  stricture 
just  below.  Two  hepatic  (hicts  divided.  Tube  inserted  into  each.  Flaj)  made  from  duodenum 
and  sutured  around  tubes.      l'ninterru])ted  recovery.     Tid)es  passed  on  1  Hh  and  loth  day. 

Last  note,  Feb.  4,  1921.  Complete  recovery.  No  pain,  full  diet,  never  any  symptoms  since 
operation. 

('(ISC  ;}. — Cholelithiasis.  Carcinoma  of  gall  bladder.  Carcinoma  of  common  bile-duct. 
Cholecystectomy.      Reconstruction  of  common   duct.      Deatli. 

J.   U.     Patient,   age  60.     Thirty  years'  history  of  sjall-stones.     Constant  jaundice  ten  weeks. 

Operation,  Jan.  19,  1921.  Cholelithiasis.  Carcinoma  of  <>all-bladder.  Cholecystectomy. 
Dilatation  of  common  bile-duct.  Carcinoma  of  common  bile-duct  just  above  duodenum.  Growth 
resected.  Tube  inserted  into  upper  end  of  common  duct.  Reconstruction  of  flap.  Died  four 
davs  later. 


These  cases  may  be  tabulated  thus 


iMPilOVED        RlX'OVKRKO 


Chronic  pancreatitis  .  .  ....         I  —  —  1 

Stricture  of  common  duct       .  .  ....         1  —  —  1 

Carcinoma  of  duct  and  gall-bladder  .  .         1  1  —  — 


Appendix   C. — Casks  Treated   by  Reconstruction  Method.     New^  Duct  joined  to 

Side  of  Common  Bile-duct. 

Case  1. — Chronic  cholecystitis.  Advanced  chronic  pancreatitis.  New  duct  joined  to 
side  of  common  bile-duct.     Death. 

W.  K.     l*atient,  age  48.     Six  months'  history  of  i)ain  and  jaimdice. 

Oj>eraiion,  Aug.  1,  1917.  Gall-bladder  small  and  shrunken.  Adherent  to  colon.  Common 
du(;t  dilated.  Head  of  pancreas  hard  and  enlarged.  Cholecystectomy.  Opening  made  in  si<le  of 
dilated  connnon  duct.  Tid^e  inserted  and  sutured.  Flaj)  of  duodenum  sutured  around  tube. 
Wound  healed.     Passed  tube  on  9th  day.     Gradually  sank,  and  died  seventeen  days  later. 

Case  2. — Cholelithiasis.  Cholecystitis.  Carcinoma  at  junction  of  ducts.  Ne^v  duct 
joined  to  side  of  hepatic   duct.      Recovery. 

A.  M. — Patient,  age  48.     History  of  stones  many  years.     Persisteid  jaundice  (i  weeks. 

Operation,  Sept.  24,  1919.  Liver  enlarged.  Gall-bladder  distended.  Full  of  stones  and 
mucus.  Growth  at  junction  of  hepatic,  cystic,  and  common  bile-ducts.  Hepatic  duct  much  dilated. 
Growth  adherent  to  structures  around  preventing  removal.  Opening  made  in  he|)atic  duct.  Tube 
inserted.  Modilication  of  fhi])  operation  as  suggested  by  (Jinsburg  and  Speese  performed.  (This 
was  not  so  satisfactory  as  the  usual  operation.  The  opening  was  not  valvular,  and  it  was  more 
dillicult  to  obtain  accurate  sutiu-e.) 

eholecystenterostomy  then  performed  to  allow-  of  drainage  of  gall-bladder  and  cystic  duct 
secretion.     Primary  imion.     Complete  disappearance  of  jaundice  in  four  weeks. 

Last  note,  Fel).  6,  1920.  No  jaundice.  Subject  to  attacks  of  pain  and  vomiting.  Wasted. 
Great  muscular  weakness  ;    ])robably  ])rogression  of  carcinoma. 

Case  3. — Carcinoma  of  head  of  pancreas  or  chronic  pancreatitis.  Failure  of  secretion 
of  bile.  Bxploration  of  common  bile-duct.  New  duct  joined  to  side  of  common  duct. 
Recovery. 

J.  >L     Patient,  age  (»2.     Persistent  jaundice  three  montiis. 

Operation,  Oct.  (5,  1920.  (Jail-bladder  distended  :  no  stones.  Contained  mucoid  material 
suggesting  cystic-duct  obstruction.     Common  duct  ex|)lored.     Similar  nuicoid   fluid.      Man!   ina>i«^ 


178  THE     BRITISH    JOURNAL     OF     SURGERY 

in  region  of  head  of  pancreas.  Tube  inserted  into  ojiening  made  in  common  duct.  Fla])  of  duo- 
denum sutured  around  tube.  Gall-bladder  sutured.  Vomit  contained  bile  second  day  after 
operation.  Ten  days  later,  stools  coloured.  No  leakage  of  bile.  Wound  healed.  Tube  passed 
on  14th  day. 

Last   note,   April    14,    1921.     No   further  jaundice.     Weak.     Considerable   flatulence.     Some 
attacks  of  pain  much  relieved  by  taking  pancreatic  extract. 

These  cases  may  be  tabulated  thus  : — 

TOTAL  DiKD         Improved      Kecoverkd 

Chronic  pancreatitis      .  .  . .        2  1  1  - 

Carcinoma  of  duct        .  .  . .        1  —  1  — 
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STUDY    OF    SOME    METHODS    OF    BONE-GRAFTING. 

Bv  MAUD    F.    FORRESTER-BROWN,    Edinburgh. 

In  the  following  article  no  attempt  is  made  to  settle  finally  the  vexed  question  as  to 
whieh  method  of  dealing  with  unimited  fractures  is  the  best,  because  the  number  of  cases 
at  the  author's  disposal  is  not  suilieient  to  warrant  dogmatic  statements  ;  moreover,  it 
is  probable  that  in  this,  as  in  other  branches  of  surgery,  each  method  has  its  own  special 
indications,  nor  is  any  one  adapted  to  all  cases.  It  is  hoped  that  a  study  of  the  following 
groups  of  cases  treated  by  various  methods  may  be  helpful  in  illustrating  the  advantages 
and  limitations  of  the  different  types  of  operation. 

The  eases  recorded  were  all  sooner  or  later  in  wards  under  the  writer's  care,  with  the 
exception  of  two,  which  are  })ublished  by  kind  permission  of  Sir  Harold  Stiles,  as  they 
illustrate  well  the  fate  of  grafts  in  the  form  of  bone-chips.  Owing  to  various  adminis- 
trative changes,  most  of  the  cases  had  been  operated  on  at  least  once  before  coming  imder 
the  writer's  care,  while  some  of  the  later  ones  were  operated  on  by  her  assistants,  but  no 
cases  are  recorded  whose  progress  had  not  been  personally  followed. 

They  have  been  chosen  not  as  typical  of  the  work  at  Bangour,  but  to  illustrate 
special  difficulties  which  confront  the  surgeon  who  deals  with  non-union  following  septic 
fractures,  and  the  drawbacks  and  advantages  of  the  various  methods  available.  For  this 
reason  a  large  proportion  are  cases  where  several  attempts  had  to  be  made  before  a 
successful  result  was  attained,  and  in  a  few  it  was  not  attained  while  the  patient  was  still 
in  the  hospital.  In  the  writer's  experience,  it  is  by  his  failures  that  a  surgeon  and  his 
friends  learn  most,  and  one  failure  is  often  more  instructive  than  half  a  dozen  successes  ; 
mere  tables  of  good  results  are  of  little  value  to  the  student,  however  desirable 
from  the  patient's  point  of  view.  The  surgeon  who  approaches  a  new  field  wishes  to 
know  the  possible  pitfalls,  and  imfortunately  in  bone-work  they  are  many. 

The  guiding  ])rinciples  in  all  these  cases  seem  to  be  : — 

1.  Wide  opening-up  of  vascular  bone,  so  as  to  give  as  many  osteophytes  as  possible 
access  to  the  seat  of  fracture. 

2.  The  ])reliminary  counteraction  of  all  deforming  tendencies,  which  are  usually  due 
to  the  simultaneous  involvement  of  the  soft  parts. 

3.  The  protection  of  the  bone  from  undue  stress  subsequent  to  the  operation.  This 
is  attained  best,  in  the  writer's  view,  by  the  application  of  a  plaster-of-Paris  cast  at  the 
time  of  operation,  which  eliminates  the  risk  of  slipping  of  the  support,  or  interference 
with  the  position  by  patient  or  nursing  staff.  It  enables  the  patient  to  get  about  freely 
at  an  early  period,  even  with  lower-limb  injuries.  It  exerts  an  even  pressure,  and  so 
interferes  but  little  with  nutrition  of  the  parts  and  the  shajje  of  the  nuiscles. 

4.  As  soon  as  the  ends  of  the  bone  are  tied  together  by  soft  callus,  so  that  they  cannot 
get  separated  by  soft  parts,  stimulation  of  the  bone  by  local  heavy  massage  and  use  of  the 
limb  in  a  su])port  which  will  i)revent  deformity. 

The  operative  methods  available  for  dealing  with  an  ununited  fracture,  which  has 
no  chance  of  spontaneous  union  owing  to  the  intervention  between  the  bone-ends  of  some 
other  tissue,  are  : — 

1.  lificving  tfir  ends,  ])referably  with  ste])ping,  so  as  to  secure  some  mechanical  safe- 
guard against  separation  of  the  ends  and  to  increase  the  surface  of  contact.  This  usually 
needs  to  be  reinforced  by  the  use  of  some  form  of  ligature,  either  wire  or  strong  catgut, 
whieh  is  best  passed  through  holes  drilled  in  the  bone-ends. 

2.  The  use  of  numerous  small  hone-grafts,  as  sources  of  osteoblasts,  to  supplement 
the  osteogenetic  powers  of  the  bone-ends.     These  chips  of  bone  may  be  derived  from  the 
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neighbourhood  of  the  fracture,  or  from  some  other  bone,  the  ihac  crest  being  the  best 
source  of  vascular  cancellous  bone. 

3.  A  sliding  graft,  i.e.,  a  slice  of  bone  from  the  surface  of  one  fragment,  which  is  slid 
across  the  gap  and  brought  in  contact  with  a  specially-rawed  area  on  the  surface  of  the 
other  fragment. 

4.  An  intramedullary  peg-graft,  usually  derived  from  some  other  bene. 

5.  An  inlay  graft  from  some  other  bone,  usually  the  tibia,  which  provides  a  consider- 
able length  of  dense  bone  adapted  for  this  form  of  'internal  splint'. 

6.  Plating.  This  method  provides  an  internal  s})lint  of  great  mechanical  strength, 
but  of  a  substance  foreign  to  the  organism,  and  therefore  liable  to  cause  irritation,  and 
possibly  to  be  ultimately  extruded. 

7.  Grafts  of  ivory  or  boiled  bone,  either  human  or  animal,  which  may  be  used  either 
as  intramedullary  or  lateral  grafts. 


THE     TWO-STAGE     OPERATION. 

We  will  deal  in  turn  with  each  method,  referring  to  its  s])ecial  advantages  and  draw- 
backs, and  illustrating  these  as  far  as  possible  by  case  records  ;  but  before  discussing  the 
first  method,  the  writer  wishes  to  draw  attention  to  the  great  benefits  of  what  niay  be 
called  the  two-stage  operation  in  dealing 
with  ununited  fractin'cs,  more  especially 
those  due  to  war  injuries.  By  this  is 
meant  the  use  of  a  ])reliminary  oi)eration 
at  which  as  much  scar  tissue  as  jjossible 
is  excised,  j)articularly  that  over  the  bone- 
ends,  including  the  sclerosed  portions  of 
bone,  while  all  contractures  and  other 
static  deformities  are  overcome,  often  with 
the  assistance  of  a  plaster  cast  to  main- 
tain correction.  If  primary  healing  occurs, 
a  second  operation,  at  which  the  actual 
graft  is  introduced,  is  done  two  weeks 
later.  The  advantages  of  this  are  two- 
fold :— 

a.  It  prevents  mechanical  strain  on  the 
bone-graft,  which,  when  of  more  than 
slight  degree,  is  a  fruitful  source  of  non- 
imion.  This  strain  is  usually  due  to  the 
anchoring  effect  of  scar  tissue,  or  to  short- 
ening of  the  muscles,  which  has  been 
allowed  to  occur  while  the  fracture  was 
imunited.  Unless  the  scar  tissue  has  been 
freely  excised  and  the  muscles  have  been 
stretched  by  a  plaster  splint,  the  bone- 
graft  is  not  able  to  resist  them,  no  matter 
what  mechanical  means,  in  the  form  of 
carpentry  or  wire  ligatures,  are  adopted  to  reinforce  it.  Though 
wire  does  not  itself  yield  early,  yet  it  cuts  through  the  bone  as  if 
that  were  cheese,  and  therefore  fails  to  maintain  its  svipport. 
Indeed,  the  writer  has  found  that  wherever  the  strain  is  greater 
than  can  be  borne  by  thick  iodine-tannic  catgut,  then,  if  wire  is 
used,  the  bone  will  be  cut.  This  is  a  serious  drawback  to  the  use 
of  wire,  because,  as  it  is  usually  applied  one  inch  or  more  from  the 

end  of  the  bone,  it  isolates  that  length  from  its  blood-supply  ;   and  by  so  much  lengthens 
the  gap  to  be  bridged  at  a  subsequent  operation.     As  wire  has  the  additional  disadvantage 
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I    ■  I'TCi.   Kill.     -I'tP.  S. 

'  Uminiteil  radius  with  much 
radial  deviation  of  hand. 
Before  operation. 


Fig.  IGl. — Same  case 
as  Fig.  160,  after  second 
operation  (lateral  tibial 
graft  into  radius). 
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of  being  a  f()rei<in  body,  liable  in  itself  to  eause  rarefaction  of  bone  and   irritation,  and 

certain  to  })rolon<j  any  flare-up  of  tbe  original  sepsis,  tliere  seems  no  reason  for  its  use. 
b.  The  second  advantage  of  the  two-stage  operation  lies  in  its  connection  with  the 

prevention  of  flares-np  of  sepsis.      The  organisms  to  which  these  are 

due  lurk  in  the  sear  tissue,  especially  that  part  which  has  invaded 

the  ends  of  the  bone,  and  therefore,  the  more  radically  the  sear  is 

excised,   the    fewer   of  these   organisms  are   left.     As  it  is  usually 

impossible  to  resect  the  scar  without    cutting   into    it,    it    follows 

that  a  few  organisms  are  likely  to  be  set  free,  and  if  at  the  same 

time  a  piece  of  isolated  tissue  like  a  graft  is  left  with  them   it 

may  form  a  pabulum   for  them,  so  that  an  infection  will  result, 

which  otherwise  could   have    been    stamped  out    by   the  vascular 

tissues  of  the  neighbourhood.     Secondly,  the  dissection  necessary 

to  freshen  the  ends  of  the  bone  satisfactorily,  with  the  inevitable 

opening   up   of  scar  tissue,   makes   complete  ha^mostasis  dillicult  ; 

whereas  this  is  not  so  at  the  second  operation,  when  the  bone  can 

be   exj)osed   with   little   disturbance   of  sin-rounding    tissues  :     the 

occurrence  of  a  hsematoma  seriously  im- 
perils the  success  of  a  graft  operation. 

If  a  flare-up  occurs  after  the  pre- 
liminary excision  of  scar,  the  surgeon 
has  good  warning  that  the  time  is  not 
ripe  for  grafting,  while  the  infection 
tisually  pursues  a  mild  course,  there  being 
no  interference  with  drainage  and  no 
foreign  material  to  keep  it  up.  In  such 
a  case  it  is  difficult  to  know  when  it  will 
be  safe  to  put  in  a  graft.  If  there  is 
sufficient  skin  available  to  allow  of  a 
second  excision  after  a  period  of  lieavy 
massage^  has  failed  to  evoke  a  flare, 
the  graft^may  safely  be  proceeded  with. 
Fortunately,  few  such  cases  occur  ;  and 
it  is  probable  that  heavy  massage  to  the 
bone-ends,  by  inducing  a  repeated  mild 

auto-inoculation,  would  enable  the  patient  to  destroy  the 
remaining  infectious  organisms,  especially  as  their  original 
lurking-place,  the  heavy  bed  of  scar,  which  had  been  slowly 
formed  in  the  original  virulent  infection,  has  been  removed. 

As  a  post-operative  infection  is  generally  fatal  to  the 
vitality  of  part  or  all  of  the  graft,  and  is  the  commonest  cause 
of  non-union  after  grafting,  it  is  most  desirable  to  avoid  it  ; 
and  it  is  well  worth  the  patient's  while  to  undergo  the  moderate 
discomfort  of  a  second  anaesthetic,  especially  as  this  procedure 
shortens  the  length  of  the  second  operation,  which  otherwise  is 
apt  to  be  tedious. 

Most  surgeons  who  have  had  to  deal  with  the  late  effects 
of  war  injuries  have  drawn  attention  to  the  imjiossibility  of 
judging  by  ordinary  methods  when  the  original  infection  is 
extinct,  and  not  merely  quiescent,  no  known  time-limit  being 
in  itself  a  guarantee. 
The  writer  has  not  met  a  case  where  this  iirocedure  was  adopted  and  where  a  flare-up 

occurred  after  the  grafting,  and  it  was  more  particularly  used  in  cases  with  a  history  of 

severe  and  prolonged  sepsis,  or  where  a  previous  grafting  operation  had  been  spoiled  by 

infection  ;    this  speaks  strongly  for  the  procedure,  even  on  a  small  series  of  cases. 


Via.  IG2.-  l>i.~i-.  Ji. 
I^nunited  ulna  after  first 
operation  (trimmiiif,'  ends). 
Arrows  mark  a,  previous 
graft  united  at  one  end 
only,  owing  to  sepsis. 


ViCi.  1G3. — Same  as  Fig.  U;2, 
after  second  operation  (lateral 
tibial  graft  into  ulna). 
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The  following  two  cases  illustrate  the  points  raised  above  : — ■ 

Case  1.— Pte.  S.,  age  34.     {Figs.  160  and  161.) 

April  9,  1918.  Gunshot  wound,  with  gap  fracture  of  radius.  Aug.  19  :  First  bone-graft 
operation  at  previous  liospital.  Suppuration  for  seven  months.  Sequestrum  removed.  June  19, 
1919  :  Admitted  to  Bangour.  Aug.  27  :  Excision  of .  scar — correction  of  deformity,  both 
pronation  and  radial  deviation — plaster  cast.  Oct.  :  Bone-grafting,  large  tibial  graft  api)Iied  to 
rawed  jjosterior  surface  of  radius,  tied  by  tannic  catgut.  Plaster  dressing.  Primary  healing. 
Good  function  finally,  but  only  after  several  tendon-transplantation  operations. 

Case  2. — Pnsr.  B.,  age  25.     {Figs.  162  and  16:5.) 

Aug.,  1918  :  Woimded.  Dec.  :  Healed.  .June,  1919  :  First  bone-graft  operation,  followed  by 
flare-up.  Jan.,  1921  :  Admitted  to  Bangour  with  severe  scarring  and  ununited  fracture  of  the 
ulna.  Graft  had  united  to  the  lower  fragment.  Excision  of  scar  and  trimming  of  bones.  Graft 
from  til)ia,  5  in.  long,  to  surface  of  idna,  and  another,  1  in.  long,  between  its  ends.  Plaster  ease 
in  whicli  a  window  was  cut  three  days  later.     Primary  healing,  and  bony  union  in  due  course. 

There  is  no  doubt  that  the  method  of  apjilying  a  strong  lateral  graft  to  act  as  an 
internal  splint,  and  then  using  other  fragments,  wliieh  require  no  stability  but  only  a  large 
raw  surface,  to  fill  the  space  between  the  actual  ends  of  the  bone,  gives  excellent  results. 
In  the  case  of  a  large  bone  like  the  humerus,  it  is  often  useful  to  put  the  central  graft  into 
the  medulla  of  one  or  both  fragments,  to  |)revent  its  displacement,  which  is  more  apt  to 
occur  where  there  is  not  a  second  bone  acting  as  a  splint,  as  there  is  in  the  forearm. 

Method  1.— STEPPING     BONE. 

The  method  of  rawing  the  ends  of  the  bone  and  stepping  them  so  that  the  raw  surfaces 
fit  together  in  an  L-shaped  manner  is  obviously  inapplicable  to  a  single  bone  in  the  fore- 
arm or  leg,  where  the  second  bone  splints  it  and  keeps  the  ends  apart.  It  can  be  used  in 
such  a  case  if  the  second  bone  is  divided  and  ste|)ped  also,  and  this  is  a  desirable  pro- 
cedure in  a  certain  type  of  forearm  injury,  which  will  be  discussed  later.  Step])ing  is 
particularly  applicable  to  imunited  fractures  of  the  humerus,  for  the  inevitable  shortening 
is  not  a  serious  disability,  imless  it  reaches  extreme  limits.  In  the  case  of  the  femur, 
shortening  beyond  2  inches  is  a  serious  handicap,  so  that  the  method  is  only  applicable 
to  certain  cases. 

The  great  advantage  of  this  method  is  that  it  can  be  utilized  in  the  presence  of 
infection,  e.g.,  during  the  removal  of  sequestra,  so  that  by  the  time  healing  has  occurred 
union  is  also  firm,  and  the  })atient  is  saved  the  long  waiting  ])eriod  which  otherwise  would 
be  necessary  before  any  grafting  operation  was  safe.  In  the  arm,  the  cases  where  non- 
union occurs  usually  have  scar  tissue  through  its  whole  thickness,  involving  the  main 
vessels  and  nerves,  so  that  the  radical  excision  advised  above  can  seldom  be  carried  out. 
It  is  therefore  usually  wise,  when  removing  the  scar  or  sequestra,  to  freshen  and  step  tlie 
ends  of  the  humerus  without  stripping  periosteum  more  than  possible,  and  then  to 
ligature  the  ends  with  strong  catgut,  which  serves  to  hold  them  together  while  a  ])laster- 
cast  is  applied,  but  comes  away  quickly  if  there  is  suppuration.  If  the  cast  is  strongly 
reinforced  in  the  axilla,  large  windows  can  be  cut  for  the  dressing,  or  indeed  a  whole  lid, 
so  that  sepsis  is  no  bar  to  its  application.  On  the  contrary,  the  rest  which  it  offers  by 
fixation  is  a  most  valuable  factor  in  promoting  healing. 

The  following  cases  illustrate  the  advantages  of  this  method.  They  had  all  active 
or  recent  sepsis,  and  it  is  almost  certain  that  other  methods,  such  as  grafting  or  plating, 
would  have  failed  to  secure  vmion,  and  would  assuredly  have  resulted  in  much  more  severe 
suppuration. 

In  connection  with  the  subject  of  stepping  bones,  it  may  be  well  to  say  a  word  as  to 
the  advisability  of  shortening  one  bone  of  the  forearm  where  the  other  is  vmunited.  The 
dangers  of  this  ])rocedure  are  :  (1)  Non-union  may  result  in  the  second  bone,  especially 
as  the  fragments  are  difficult  to  control  when  both  bones  are  loose.  (2)  The  second  bone 
may  become  infected  if  a  flare-up  occurs.  (3)  There  may  be  slack  in  the  muscles  which 
might  interfere  with  their  function.     This  last  is  a  purely  theoretical  objection,  as  the 
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imiscles  adapt  tlienisclves  with  i-xtraordinary  rapidity  ;  hut  the  two  forinor  ones  are  real 
and  jfrave.  They  ean  he  j»uarded  against  larj^ely  hy  sliorteninjj  the  healthy  hone  as  a 
separate  operation  through  an  incision  j)hinned  to  avoid  scar  tissue  ;  imfortunately,  if 
tiie  fractured  hone  is  not  exposed  at  the  same  time,  it  is  usually  ini|;ossihle  to  get  suflieient 
overlap  of  its  fragments  to  allow  of  suhsecpient  apposition  after  trinuning  ;  however,  it 
is  often  sullieiently  useful  to  reduce  the  gaj)  hetwecn  the  ends  without  actually 
annihilating  it. 

There  is  one  great  indication  for  shortening  the  forearm  which,  in  the  writer's  opinion, 
can  he  satisfactorily  dealt  with  in  no  other  way,  namely,  contracture  of  the  radial  tendons, 
and  loss  of  skin  and  soft  parts  in  cases  of  imimited  radius,  to  such  an  extent  that  the  skin 
would  not  meet  over  a  hone-graft,  while  correction  of  the  extreme  radial  deviation  of  the 
hand  would  not  be  possible.  In  such  cases  some  surgeons  lengthen  the  tendons,  which 
are  stretched  like  a  bow-string  across  the  defect  in  the  bone  ;  but  as  the  sutured  tendons 
and  the  graft  lie  under  a  wide  skin  scar,  adhesions  are  almost  certain  to  im])air  their 
function,  even  if  the  skin  does  not  actually  slough  away  over  them.  On  the  other  hand, 
if  the  idna  be  shortened,  the  skin  on  the  radial  side  will  be  so  much  relaxed  that  it  is 
usually  i)ossil)le  to  excise  the  scar  altogether,  while  the  tendons  attain  a  normal  tension. 
It  is  extraordinary  what  good  function  the  tendons  have  in  some  of  these  cases  where  they 
run  through  a  mass  of  scar,  so  long  as  their  sheaths  are  not  ojiened  by  the  surgeon.  Non- 
union of  the  ulna  only  is  very  rarely  an  indication  for  shortening  the  radius. 

In  the  case  of  the  leg,  the  shortening  is  usually  un- 
desirable, but  occasionally,  with  a  septic  imunited  fracture 
of  the  tibia  with  malposition  of 
the  fragments,  it  may  be  wise 
to  divide  the  fibula  obliquely, 
so  as  to  let  it  shorten,  in  order 
to  get  the  fragments  of  tibia 
into  line  and  contact  ;  if  spon- 
taneous union  does  not  then 
.  occur,  it  will  be  much  easier  to 

^^B  get  satisfactory  imion  later  by 

^l^^^ft  a  sliding  graft  than  if  the  ends 

i^^^^^m  were    separated    by  much   scar 

flHHH  and  were  lying  at  an  angle  to 

■|^h[|K  one  another.     Case  3,  recorded 

^^       *^"  below,  illustrates  the  advantage 

of  this  method.  The  following 
are  cases  where  shortening  of 
the  ulna  seemed  advisable  and 
gave  a  good  result.  In  Case  5, 
the  shortening  allowed  a  con- 
tracture of  the  flexors  of  the 
wrist  to  be  overcome,  and  the 
median  nerve  to  be  sutured 
across  a  gap,  without  repro- 
ducing the  contracture  by 
the   need   of  flexing  the   wrist. 


Fk;.  164. — Sgt.  C.     Ununited  radius  witli 
much  deviation — before  operation. 


which   woidd    otherwise    have    occurred. 


FIG.  165. — The  sjime  patient 
as  Fiff.  164,  after  operation. 
I'lna  shortened :  sliding  (iratt 
of  railius.  (The  fiirnre  has  been 
reversed  in  photoimiphiiiir.) 


CASES  WHERE  FOREARM  WAS  SHORTENED  FOR  rNrxni:!)  FR ACrrHK 

OF  RADII'S. 

Case  3.— Sgt.  C,  age  28.     {Figs.   Hi4,  16.5.) 

March,  MUH  :  Wounded,  gap  fracture  of  left  radius.  Maif  :  Wound  iiealed.  ./«///:  Admitted 
to  liaugour,  with  l-in.  gaj)  in  left  radius  and  nuieh  deviation  of  liand.  Sept.  :  I'lna  siiortened  and 
united  by  step  and  autogenous  bone-peg.     Ulna  united,  but  radius  did  not.     March,  1919  :  Hadiiui 
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exposed,  selerosed  bone  removed,  leaving  gap  of  1  in.  ;  a  4-in.  sliding  graft  taken  from  upper 
fragment  and  laid  across  ga]>,  whilst  piece  cut  to  make  trough  in  lower  fragment  was  placed  in  the 
gap.     June  :    Union  fair.     Ultimate  result  excellent. 

Case  4.— Rfm.  G.,  age  30.     {Figs.  166,  167.) 

1919  :   Wounded.     July,  1919  :   Admitted.     Muscle  cpntraction  of  fingers,  radius  had  a  2|-in. 
gap  with  extreme  deviation  of  hand.    Oct.  :  Excision  of  womid  sear.    J(i)i.,  1920  :  IHna  shortened  by 

2 1  in.,  with  shortening  of  extensor 

ulnaris     tendon.        June  :     Bone- 
graft  from  tibia  to  radius,  which 

on  accoimt  of  sclerosed  ends  had 

not  united.     Plaster  worn  for  ten 

weeks,  at  end  f)f  which  radius  was 

firmly  united  with  hand   in   good 

j)()siti()ii. 

The  radius  practically 
never  unites  unless  it  is  ex- 
posed and  freshened  at  the 
same  time  that  tiie  ulna  is 
shortened.  This  ])roccdure  is, 
in  the  writer's  opinion,  seldom 
Justifiable,  on  account  of  the 
risk  of  infecting  the  ulna  from 
scar  tissue,  and  also  because 
the  fragments  are  nmeh  more 
dillicidt  to  control  when  both 
bones  are  cpiite  free ;  for  al- 
though the  radius  is  always 
ununited,  yet  its  ends  are  much 
steadied  by  the  scar  tissue,  and 
it  forms  a  fulcrum  in  dealing 
with  the  ulna. 


Fid.  ICd.  -lifin 
united  railius  ;  cxti- 
tioii  of  liinul     l)el'orc 


-Pte.  N.     {Figs.  168, 


J'li..  li;7.  .-,tiue  case  as  Fiij.  Itid,  alter 
operation.  Lower  end  of  ulna  removed  ; 
tibial  graft. 


''';"^'-  Case 

"""  169,  170.) 

August,  1917  :  Wounded. 
March,  1918  :  Admitted,  the  skin  wound  having  just  healed. 
Gap  fracture  of  radius  with  fixed  pronation  and  extreme 
radial  deviation,  median  paralysis,  contracture  of  wrist  and 
fingers  in  fiexion.  March  :  Ulna  shortened  by  1^  in.  over  an 
autogenous  intramedullary  jjcg.     Supination  attained  later  by 

a  series  of  ])lasters.  July  :  ^ledian  nerve  sutured.  Sept.  :  Radius  still  imunited,  ends  refreshed, 
and  sliding  graft  brought  across  the  gap.  Union  unsatisfactory,  so  that  radius  became  angulated. 
Feb.,  1921  :  Useful  function,  but  x  rays  indicated  a  false  joint  in  the  radius.  Tliis  occurred 
because  the  sliding  graft  used  was  too  small  to  stand  the  strain.     Nerve  recovered  completely.  < 

The  following  case  is  instructive  as  showing  the  danger  involved  in  shortening  the 
forearm  ;  it  also  illustrates  one  of  the  disadvantages  of  wires,  but  shows  that  a  good 
result  can  be  attained  in  the  most  difficult  case,  if  surgeon  and  patient  do  not  allow  them- 
selves to  be  discouraged  by  a  previous  failure. 

Case  6.— Pte.  Mc.G.,  age  35.     {Figs.  171  and  172.) 

Oct.,  1917  :  Wounded.  Healed  six  months  later.  Oct.,  1917  :  Admitted,  gap  fracture  of 
radius  with  septic  wound  leading  down  to  it.  Jan.,  1918  :  Sequestra  removed,  healed  in  ten  weeks : 
May  :  Ulna  shortened  by  f  in.  and  fixed  by  medullary  peg.  Ulna  did  not  unite  because  the  peg 
slipped  out  of  place.  Oct.  :  Ends  of  radius  freshened  and  tied  with  tendon  sutures.  Union  did  not 
occur.  Feb.,  1919:  Radius  united  by  step-cut  operation,  primary  healing,  but  non-union.  May: 
Both  bones  exposed,  stepped,  and  wired.  Plaster.  July  :  Inlay  graft  from  tibia  to  radius, 
which  was  tied  in  place  by  wire.  Non-union  of  graft  at  upper  end.  Dec.  :  Wires  removed,  ends 
of  bone  refreshed  ;  plaster.  Feeble  union.  Feb.,  1920 :  Ulna  treated  by  a  sliding  graft.  July  : 
Both  bones  firmly  united. 

The  interesting  points  about  this  case  are  : — 

1.  That  the  methods  of  fixation  which  are  commonly  supposed  to  give  mechanical 
stability  failed  to  do  so,  but  did  interfere  with  callus  formation. 
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Fig.  168.— Pte.  N.  Ununited 
radius  ;  mucli  deviation  and  con- 
tractures— before  operation. 


FIG.  169. — Same  case  as  Fig.  168, 
after  first  operation.  Ulna  short- 
ened ;    intramedullary  peg. 


Fig.  170.— Same  as  Fig.  168, 
after  second  operation.  Small 
sliding  graft  of  radius. 


Fig.  171.— I'tc.  McG.,  after  tibial  frraft  of  radius. 
Wire  and  necrosed  upper  end  of  tibial  p-aft  'have  bceti 
removed  ;    wire  of  first  operation  still  on  ulna. 

VOL.    IX.— NO.    34, 


Fig.  172.— Same  case  as  Fig.  171,  later.  Radius 
now  united  ;  sliding  graft  of  ulna  uniting  well.  Note 
uurease  of  callus  on  radius  since  removal  of  wii-e. 

13 
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2.  That  union  was  finally  attained  by  very  simple  methods  when  the  bones  were 
extensively  rawed,  and  fixed  just  enough  to  [)revent  displacement  till  a  cast  was  applied ; 
there  was  then  no  interference  at  all  for  four  weeks,  after  which  a  second  cast  was  most 
carefully  applied  and  worn  another  four  weeks.  In  these  cases,  where  some  factor  has 
prevented  primary  union  of  a  fracture,  it  seems  to  take  about  eight  weeks  for  any  imion 
to  stand  strain  ;  in  other  words,  the  rules  which  can  be  applied  to  most  simi)le  fractures 
do  not  hold  with  these  cases. 


STEPPING  FOR  UNUNITED  FRACTURE  OF  HUMERUS. 

Case  7. — Pte.  N.,  age  28. 

Matf,  1918  :  Wounded.  Sejit.  :  Admitted.  Septic  wound  leading  down  to  eomniiiuited 
fracture  of  humerus.     Ulnar  paralysis.      Arm  in  straight  Tliomas  sjjlint.     Oct.  :   Removal  of  small 

sequestra,  large  fragments  with  periosteal  attachments  left  in  place. 
Dec.  :  Further  sequestra  removed  ;  arm  and  chest  i)ut  iq)  in  j)laster, 
with  windows  for  dressings.  April,  1919:  Fracture  exposed  ;  further 
sequestrum  and  much  sear  tissue  removed  from  between  the  frag- 
ments. Fragments  shaj)e(l  like  steps  and  united  by  wire,  which  had 
subsequently  to  be  removed.  In  attenq)ting  to  Ilex  the  elbow,  the 
olecranon  was  fractured.  -/m/^  :  Frjictuie  united.  Ulnar  nerve 
sutured. 

Case  8.— Pte.  .1. 

Ununited  comminuted  fracture  of  lower  end  of  right  humerus 
with  fixed  elbow.  Step-cut  operation,  the  fragments  being  tied 
together  with  tendon  su- 
tures. Some  se()uestra 
were  removed.  The  elbow 
was  forcibly  straightened 
iind  the  hand  su])inated, 
whilst  the  lower  Inmieral 
fragment  was  held  in  a 
lion  forceps.  Put  up  in 
j)laster  case  which  inclu- 
ded the  chest  and  forearm. 
Plaster  removed  in  six 
weeks.  After  ten  weeks 
the  fracture  was  firm  and 
the  elbow  had  a  range 
from  900  to  lliO".  Rota- 
tion of  hand  for  about 
half  a   circle. 

Case      9.  —  Cpl.      R. 

{Fig.  173.) 

Septic       comminuted 

fracture      of      middle      of 

luunerus.        May,      1920  : 

Step  -  cut     operation     on 

hiunerus  with  removal  of 
sequestra  ;  some  pus  was  present.  Fragments  drilled 
and  tied  with  tannic  catgut.  Sept. :  Humerus  well 
united.  Sequestrum  removed.  Oct.  :  Tendon  trans- 
plantation for  museulospiral  paralysis. 

In  this,  as  in  the  other  cases  quoted  above, 
any  attempt  to  restore  the  normal  length  of  the 
limb  by  grafting  would  have  meant  an  indefinite 
postponement  of  recovery,  while  waiting  for  the 
sepsis  to  subside  ;  or,  if  attempted  early,  would 
almost  certainly  have  been  doomed  to  failure. 

The  following  case  illustrates  the  failure  of  plating  before  the  sepsis  was  quiescent, 
while  stepping  gave  union  under  the  same  conditions.  Incidentally,  the  reaction  caused 
by  the  plating  induced  a  paralysis  of  the  museulospiral,  which  cleared  up  after  union 
had  occurred. 


Fl(i.  17:!.— Cpl.  K.  After 
operation.  Humerus  stepped ; 
united. 


-I'te.  il.     After  operation.     Humerus 
stepped  ;   united. 
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Case  10.— Pte.  M.,  age  22.     {Fig.  17.) 

May,  1918:  Wounded.  June:  Fnifjinents  of  hone  removed  Irom  linnienis.  Feb.,  lOlO  : 
Further  .se(|uestra  removed.  April.  Humerus  ])late<l,  wound  left  open  and  treated  l)y  (arrel- 
Dakin  method.  .Museulospiral  paralysis  appeared,  .iu^.  :  I'late  removed  i)eeanse  tlie  wound  had 
not  healed.  Feb.,  1920  :  Step-eut  operation  witii  eattrut  lixation.  Plaster-east  inelu(lin<i  elicst 
and  forearm.     Slow  after-[)ro<);ress  with  removal  of  secpiestra.     (iradual  improvement  of  nuiseulo- 

s|)iral  paralysis.     Feb.,  1921  :    Union. 


FKi. 


17."). — rte.    1'.      Ununited    humerus, 
before  operation. 


1"IG.  17G.--Sanie  case  ;is  Fig.  175,  after 
operation.  Humerus  steppeU  ;  united ; 
some  bowing,  but  good  function. 


^  ^  Case  11.— Pte.  P.  {Figs. 
175,  176,  and  177.) 

This  fifth  ease  showed 
a  similar  eourse,  except  that 
the  sepsis  was  less  aetive 
and  union  oeeurred  much 
earlier. 

The  skiagrams  show  that 
there  was  some  forward  bow- 
ing after  union,  hut  this  gave 
no  disability.  In  this  ease 
there  was  no  interferenee 
with  the  forearm  branehes 
of  the  nuiseulosjjiral,  but 
those  to  the  outer  and  inner 
heads  of  the  triee])s  had  been 
destroyed,  with  the  corres- 
ponding segment  of  humerus, 
by  the  bullet  ;  the  long  head 
worked,  but  this  loss  and 
adhesions  of  the  biceps  inter- 
fered somewhat  with  the 
function  of  the  limb. 

This  illustrates  a  point 
which  should  never  be  lost 
sight  of  in  these  cases  of 


^TO 


•ame  case  as  /'/;/.  \17>.     riiotograpli  to  show  amount  of  shorteniiii:. 
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ununited  fracture,  namely,  that  the  injury  severe  enough  to  cause  non-union  has  usually 
done  irreparable  damage  to  other  structures  besides  the  bone,  and  the  repair  of  the  latter 
alone  is  seldom  suflicient  to  restore  usefulness  to  the  limb. 

The  sixth  case  of  this  series  failed  to  get  union  by  the  stepping  operation,  but 
sufficient  stability  and  shortening  were  obtained  to  enable  the  musculospiral  nerve  to 
be  sutured  easily.  A  bone-graft  operation  was  intended  to  be  done  when  the  sepsis  was 
likely  to  be  quiescent,  but  the  man  has  failed  to  return  for  this  so  far. 

Case  1?.— Pte.  C.  R.,  age  28. 

Sept.,  1918  :  Wounded.  Fracture  of  humerus,  with  musculospiral  paralysis.  July,  191  J)  : 
Removal  of  sequestra.  Distal  fragment  impacted  into  j)r()ximal,  and  tied  l)y  tendon  sutures. 
These  slipi)ed  wliilst  ])laster  was  being  applied.  Oct.  :  Ste])-cut  operation  ;  ends  of  hone  drilled  and 
tied  together.  Non-vmion  ])ersisted.  Moy,  1920  :  ^lusculospiral  nerve  sutured.  ./'////  :  Patient 
transferred  and  lost  sight  of. 


SHORTENING  TIBIA. 

The  following  case  shows  that  the  method  of  shortening  and  stepping  a  bone  may 
occasionally  be  ap])licable  to  the  bones  of  the  lower  limb,  though  the  serious  disability 
entailed  by  much  shortening  usually  contra-indicates  it  there.  In  a  case  like  the 
following,  where  the  jircsence  of  deep  sccpicstra  necessitated  an  extensive  operation,  while 

the    sepsis    would   delay    any   grafting   operation,    the    other 
|)rocedure  is  valuable,  as  well  as  much  speedier. 

Case  i;j.— Pte.  C,  age  20. 
{Figs.  178,  179.) 

Sept.,  1918  :  Wounded, 
comminuted  fracture  of  tibia 
and  fibula.  Oct.  :  Admitted, 
open  gap  fracture  of  tibia  with 
overlai)ping  fracture  of  fibula. 
Plaster  case  from  groin  to  toes. 
June,  1919  :  I'nion  of  fibula 
divided  and  fragments  allowed 
to  overlap  further.  Tibia 
cleaned,  lower  end  impacted 
into  upper.  Nov.  :  Allowed 
to  walk  with  leg-iron.  July, 
1920  :  Wound  healed,  can  walk 
without  su])port.  Shortening 
of  IJ  in. 

In  the  above  case,  the 
extensive  destruction  of  soft 
parts  over  the  site  of  frac- 
ture, and  the  virulence  of 
the  sepsis,  would  have 
jeopardized  the  vitality  of 
any  graft. 

The  case  also  illustrates 
the  advantages  of  the  am- 
bulatory treatment  of  such 
injuries  in  plaster,  for  from 
the  moment  the  cast  was 
applied  the  daily  dressing  became  painless  ;  the  man  was  able  to  benefit  by  fresh  air 
and  bodily  exercise  and  social  intercourse  ;  and  the  niu'sing  of  the  case  was  reduced  to  a 
minimum,  which  was  an  important  consideration  in  those  days  of  overworked  staff. 
In  fact,  although  the  man  had  a  most  tedious  and  disabling  lesion,  yet  he  was  able 
almost  to  lead  the  life  of  a  normal  individual. 


Fig.    178.— Pte.     0.       Ununited 
tibia,  before  operation. 


Fig.  179. — Same  case  as  Fig.  178,  after 
operation.  Pointed  lower  frasnnent  of 
tibia  wedged  into  cavity  in  upper  end, 
after  freeing  fibula  ;    union. 
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-I'te.   B.     Flail  elbow  ;    lo?:s  of  humeral  condyles 
and  olecranon. 


Method  2.— SMALL     BONE-GRAFTS. 

Tiie  f{)lU)wing  cases  illustrate  the  value  and  limitations  of  the  use  of  small  chips  of 
bone  from  the  iliac  crest,  sown  between  the  bone-ends  to  fill  in  a  p;ap.  The  advocates 
of  this  method  jjoint  out  that  it  gives  the  maximum  of  raw  bone  surfaces,  and  therefore, 
])resumably.  the  maximum  esea])C'  of  living  osteoblasts,  on  whose  activity  the  success  of 
all  bone-grarting  operations  depends  :  moreover,  the  hone  used  is  of  a  very  vascular  type. 
The  opponents  of  tlu'  metiiod  jjoiiit  out  that  it  ])rovides  no  ])rimary  mechanical  stability, 
as  does  the  intramedullary  |)eg,  and  they  assert  that  these  small  fragments  become 
isolated  and  tend  to  absorb  after  a  time,  even  if  at  first  they  increase  in  size  by  new 
growth  of  bone.  The  following  cases  show  that  they  may  survive  for  ])eriods  of  one  or 
two  years,  and  during  that  time  produce  a 
great  improvement  in  the  limb,  which  one 
can  scarcely  believe  will  be  lost  later.  In 
the  cases  quoted,  the  grafts  formed  consider- 
able masses  of  bone,  but  did  not  cause 
bony  imion  of  the  shafts  between  whose 
fragments  they  were  j)laced.  This  suggests 
that  the  mean  view  is  the  just  one  in  this 
as  in  most  controversies,  so  that  while 
these  grafts  have  their  value  as  a  source 
■.)f  new  bone,  yet  they  need  to  be  su])])le- 
mented  by  the  addition  of  an  inlay  or  ))eg 
graft,  if  a  bony  ankylosis  is  desired.  These 
iliac  grafts  are  indicated  for  large  gaj)s  in 
thick  bones,  for  which  a  bridging  graft  of 

ecpial  diameter  cannot  be  obtained,  and  also  to  replace  the  enlarged  end  of  a  bone,  where 
a  joint  is  flail  from  its  destruction. 

All  the  three  following  cases  had  a  loss  of  at  least  2  in.  of  the  humerus  :  in  one  the 
lower  end,  in  the  second  1  in.  above  the  elbow,  and  in  the 
third  at  the  middle  of  the  shaft.  In  each  case  the  limb 
was  flail  and  (piite  useless  before  the  operation.  In  each, 
after  operation,  a  mass  of  bone  formed  and  filled  the  gaj)  ; 
and  though  the  union  remained  fibrous,  being  short  it  was 
stable,  so  that  the  strain  was  reduced  to  a  mininunn. 
which  much  simplified  the  further  plastic  procedures  that 
were  undertaken.  In  the  case  of  the  flail  elbow,  after 
rei)air  of  the  triceps  tendon,  the  joint  remained  movable 
and  useful  for  light  work,  which  the  man,  being  a  clerk, 
preferred  to  an  ankylosis.  One  of  the  humerus  cases  also 
regained  control  of  the  lindj  even  while  the  union  was 
fibrous. 

Unfortunately,  the   skiagrams  of  the  conditions  bc-forc 
operation  got  broken  at  an  early  stage. 

FL.\IL   ELBOW  TREATED  «Y  CHIPS  OF  BONE 

FROM  ULNA. 

Case  14.— Ptc.  B.     {Figs.  180,  181.) 

April,  1918  :  Wouiided,  eonuiiinutcd  fracture  of  lower  end 
of  huinorus,  treated  l)y  imnu-(iiate  resec-tion  of  the  condyles  of 
tlie  luiinenis,  resulting  in  a  Hail  elbow.  .//////:  Scar  tissue  ex- 
cised, l)ones  forced  togetlicr  and  sutured  hy  periosteum.  Klbow  kept  in  suecessive  windowe<i 
plasters  till  Dec.  ./«/(.,  1919  :  Ends  of  hone  sawn  off,  divided  up  into  small  ehii)S,  and  planted 
round.  Kejjt  in  plaster  till  June.  >hieh  lateral  mobility  remains.  Sept.  :  Triceps  tendon 
reconstituted  by  turning  up  a  llaj)  from  ulnar  periosteum.  Jdii.,  1920  :  Bones  refreshed, 
humerus  jjlaeed  in  front  of  ulna  and  fixed  by  a  nail  through  the  skin.  May  :  I.«iteral  mobility 
cured  ;    can  lift  a  chair  and  put  hand  to  mouth. 


Fig.  181. — Same  ca.se  as  Fig.  IH". 
after  lirst  operation  (chips  from  ulna 
sown  in  i,'ap). 
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UNUNITED   HUMERUS   TREATED  BY    CHIPS   OF  BONE   FROM    ILIAC   CREST. 


Fig.  182.— Capt.  L.      Mtor  lii-st   oiieia- 
tiou   (wired). 


l"I(i.  18:>.—  (Same  case  as  /'iV/.  IK-', 
after  second  ojienition  (chips  from 
Uiac  crest  sowu  in  nap). 


l-'Ki.  IM.-  ->anie  case  as  Fig.  182, 
8  moiitlis  later.  Fibrous  uiiiou,  but 
liinb  stable  (chips  survive). 


Fig.  185. — Same  case  as  Fif. 
182.  Still  fibrous  union  ;  chips 
survive  9  months  after  operation. 


Case  15. — I,ieut.  A. 

April,  191S  :  Wounded.  Fracture  of  humerus  with  musculo- 
spiral  paralysis.  I.,oss  of  2.V  in.  of  humerus.  Aug.  :  Foreign  body 
removed  aiid  abscess  drained.  Jan.,  1919  :  Ends  of  luunerus  re- 
reshed  and  wired,  more  debris  being  removed.  Sej)!.  :  Ends  of 
bone  refreshed  and  tlie  gaj)  filled  by  chips  from  the  iliac  crest. 
June,  1920  :  Non-union  jK'rsists.  Intramedullary  graft  from  tibia, 
together  with  further  chips  from  iliac  crest.  (Further  jjrogress 
imknown.) 

Case  16.— Capt.  L.  (Fig.'i.  182,  183,  184,  185.) 
Oct.,  1917  :  Bomb  wound,  2  in.  blown  away  from  left  humerus. 
March,  1918  :  IJone-cnds  refreshed.  One  separated  fragment  used 
as  an  intramedullary  graft.  Oct.  :  Non-union.  Bone-ends  freshened 
and  tied  with  kangaroo  tendon.  Plaster.  June,  1919:  Humerus 
step-cut  and  wired.  Oct.  :  Non-union  ;  wire  removed  ;  bones  re- 
freshed and  gap  filled  with  chips  from  iliac  crest.  June,  1920  :  Still 
some  movement  at  fracture,  but  fair  voluntary  control  of  limb. 
Tendon  transplantation  for  musculospiral  paralysis. 

Method  3.— SLIDING    GRAFT. 

The  sliding  graft  is  one  of  the  simplest,  and  in  many 
cases  a  most  satisfactory  one.  Its  advantages  are  that,  coming 
from  the  very  bone  to  which  it  is  to  be  applied,  it  corresponds 
exactly  in  structure  to  the  host,  i.e.,  in  the  proportion  of 
cancellous  to  ivory  bone,  etc.  ;  moreover,  it  is  quickly  applied 
in  its  new  bed,  so  that  there  is  no  fear  of  its  suffering  from 
cooling  or  excessive  handling. 
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The  (li.sii(Ivimta<>cs  are  that  it  is  not  nearly  tiie  eahbre  of  the  nnssin<>;  part  wJiich  it  has 
to  replace,  nor  can  it  usually  be  taken  large  enough  to  withstand  strain.  For  this  reason 
it  should  not  be  relied  upon  alone  where  any  but  the  shortest  gap  has  to  be  bridged. 

The  sliding  graft  is  most  effective  in  dealing  with  non-union  of  the  tibia  when  the 
ends  of  the  bone  are  almost  in  contact  ;  if  they  are  first  freshened  and  placed  in  line,  and 
then  the  Albee's  saw  is  run  contiiuiously  down  from  one  fragnient  to  the  other,  a  graft 
will  be  cut  from  the  longer  fragment  which  fits  exactly  into  a  groove  in  the  shorter  one, 
the  piece  of  bone  removed  from  tiiis  latter  being  utilized  to  lie  beside  the  other  at  the  gap 
between  the  bone-ends,  so  that  the  two  together  practically  restore  the  original  calibre 
of  the  bone. 


I'IG.  186. — Dvr.  II.     I'nuniteil  iiliui,  after  first  operation  (trimming  ends). 


Fk;.  1S7.  -Same  Rise  as  Fi'i.  ISO,  after  second  oi)eration  (intramedullary  irraft  from  til>ia). 


The  radius  is  another  bone  which  adapts  itself  to  sliding  grafts,  especially  when  the 
gap  has  been  obliterated  by  shortening  the  ulna.  The  graft  is  best  sliced  up  with  a  very 
wide  gouge,  which  peels  it  up  like  a  wood-shaving,  the  curve  of  the  gouge  just  jirevcnting 
splintering.  A  corresponding  area  on  the  shorter  fragment  is  rawed  by  the  gouge,  and 
then  the  graft  tied  to  both  fragments  by  iodine-tannic  catgut  ligatures  (Xos.  2  or  3). 

The  ulna  being  a  less  vascular  bone  than  the  radius,  with  usually  a  considerable 
thickness  of  sclerosed  bone  at  the  common  site  of  non-union  in  the  upper  third,  it  is  less 
often  suited  to  the  sliding  graft.  Two  of  the  following  cases,  however,  show  that  it  can 
be  useful.  The  case  quoted  above  (Sgt.  C,  Case  3)  shows  the  excellent  result  which  can 
be  obtained  on  the  radius. 

Successful  cases  of  sliding  graft  of  the  tibia  are  common  in  every  orthopaedic  hospital, 
and  illustrate  no  special  point  to  make  them  worth  recording. 

Case  17.— Dvr.  H.     (Fi^s.  180,  187.) 

Sept.,  1917  :  Wounded.  Feb.,  1!)18  :  I'miiiitcd  fracture  of  ulna.  Operation  for  cleaning 
ends  of  bone.     Mtnj  :   Graft  from  tibia  driven  into  lower  fragment,  and  wedged  against  side  of  upper 
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fragment.  Aug.  :  Non-union  between  upper  end  of  graft  and  upper  fragment.  Dec.  :  Sliding 
graft  from  lower  fragment  and  first  graft,  over  the  gap — united  by  catgut.  April,  1919  :  Good 
union,  good  fimction. 

This  case  shows  that  even  a  large  intramedullary  graft  does  not  necessarily  give 
mechanical  stability,  while  union  was  ultimately  obtained  by  a  small  sliding  graft,  which 
appeared  to  fulfil  better  the  essential  condition  of  wide  exposure  of  raw  bony  surfaces. 

The  next  case  is  similar,  except  that  the  first  sliding  graft  failed  to  give  union, 
probably  because  too  small  a  fragment  was  used  ;  whereas,  when  the  operation  was 
repeated  and  a  large  slice  used,  good  union  resulted. 

Case  18.— Pte.  C.     (Figs.  188,  189.) 


Fig.  188. — Pte.  C.     Ulni  after  intramedullary  graft  from  tibia  (false  joint). 


FlH.  189. — Same  case  as  Fitj.  188,  after  slidiim;  f.'raft,  taken  partly  from  surface  of  ]irevious  graft  :    goo^l  union. 


July,  191G  :  Wounded.  Feb.,  1917  :  Healed.  May :  Admitted,  imunitcd  fracture  of  ulna. 
Sept.  17  :  Sequestra  removed  and  scar  excised.  Nov.  :  Intramedullary  graft  from  tibia  to  idna. 
June,  1918  :  Non-union  between  upper  fragment  and  graft  ;  small  sliding  graft  from  upper 
fragment  placed  across  gap.  Feb.,  1919  :  Union  still  weak.  Long  sliding  graft  from  the 
upper  fragment  placed  on  deep  surface  of  gap.     May  :   Good  union. 

The  following  case,  where  the  precaution  of  first  excising  the  scar  was  omitted,  had 
severe  recurrences  of  sepsis,  yet  united  by  means  of  a  sliding  graft  ;  probably  a  large 
tibial  graft  in  such  a  case  would  have  acted  as  a  foreign  body,  and  come  away  without 
giving  union. 

Case  19.— Pte.  M. 

Oct.,  1918  :  Wounded.  Aov.  :  Admitted.  Ununited  fracture  of  ulna.  Kov.  :  Sequestra 
removed,  and  bones  refreshed  and  tied  together  with  catgut.  Sept.,  1919  :  Sliding  graft.  No 
preliminary  excision  of  scar.  Slight  suppuration.  Jan.,  1920  :  Small  sequestrum  removed. 
Sept.  :    Firm  imion. 

The  following  case  is  another  in  which  the  sepsis  was  very  persistent,  the  precaution 
of  excision  of  the  scar  having  also  been  omitted  ;  intramedullary  grafting  and  wiring 
both  failed,  while  a  sliding  graft  ultimately  succeeded,  although  the  sepsis  was  not  yet 
quiescent. 
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Case  20.— I'to.  II.,  iv«jc  24. 

.iu<i.,  \U\7  :  Wounded,  .ing.,  'i'.nH  :  Ilcaied.  May:  Admitted,  ununited  fracture  of  radius, 
mal-uuion  of  ulna.  Jioh'  :  Secjuestra  removed  from  radius.  Jan.,  1919  :  I'Ina  shortened  hy  \},  in., 
ends  tied  witli  wire.  Ju)ie  :  Wire  removed,  non-union.  Oct.  :  Slidin<^  j^raft  of  radius.  Suppura- 
tion.    March,  1920  :    Good  union. 

The  following  case  exhibited  an  interesting  nial-union  of  the  forearm  bones,  which 
was  successfully  dealt  with  by  excision  of  the  head  of  radius,  to  allow  rotation,  and  sliding 
graft    of   ulna    after    correction    of  the    deformity.     Tt    ap])eared    from    the    history    that 


Fig.  191. — Same  case  as 
Fig.  190,  after  lirst  opera- 
tion. Excision  of  head  of 
radius  and  stepping;  ulna. 


Kl(i.  190. —  I'te.  McK.     Ankylosed  elbow  ;  mal-union  of  radius  and 
ulna  after  manipulation. 

ankylosis  of  the  elbow  had  occurred  in  the 
extended  position,  and  that  a  surgeon  had 
attempted  manipulation  under  anaesthesia, 
which  had  resulted  in  flexion  at  the  frac- 
ture of  radius  and  ulna  in  upper  third  of 
the  forearm,  which  also  remained  fixed  in 
supination.  This  deformity  interfered  with 
the  iHill  of  all  the  forearm  muscles,  which 
rapidly  improved  after  it  had  been  cor- 
rected, so  that  it  would  not  have  been  wise 
merely  to  correct  the  supination,  as  some 
surgeons  who  saw  the  case  advised.  This 
case  also  illustrates  the  danger  of  keeping 
compound  fractures  of  the  forearm  long  in 
the  straight  position.  The  Thomas  splint 
is  excellent  for  immediate  application,  to 
allow  drainage ;  but  as  soon  as  the  sepsis 
is  subsiding  the  elbow  should  be  flexed,  if 
necessary    under    anaesthesia,    and    usually 

the  limb  can  be  satisfactorily  fixed  in  plaster,  with  windows  for  the  wounds.  If  the 
mani|)ulati()n  is  done  at  an  early  date,  and  the  precaution  taken  of  splinting  the  fracture 
with  gutter-splints  before  it  is  begun,  the  joint  will  yield  rather  tiian  the  fracture  ;  if  it 
does  not,  it  is  best  left  for  open  operation  after  the  fracture  has  united. 

Case  21.— Pte.  MeK.,  age  29.     {Fins.  190,  191,  192.) 

April,  1918  :    Wounded.     Feb.,  1919  :    Healed.     March  :    Admitted.     Fracture  of  radius  and 
ulna  in  upper  third  of  forearm  united  at  right  angles.     ./?////  :    Removal  of  head  of  radius,  wedge 


Fu;.  192. — Same  case  as  Fiij.  190,  after  second 
operation.  Sliding  f,Taft  of  ulna  ;  union,  elbow  in 
good  functional  position  ;   good  rotation  of  forearm. 
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removed  from  site  of  ulnar  fracture,  ends  of  bone  ste])})cd  and  tied  with  kangaroo  tendon  ;  muscle 
placed  between  the  radius  and  other  bones.  Oct.  :  Weak  union  of  ulna  with  ankylosis  of  elbow. 
Sliding  graft  of  ulna.  Humerus  and  ulna  separated  through  ojjcn  incision.  Good  union  of  ulna 
followed,  but  the  ujjper  part  of  graft  was  extruded.  Elbow  movements  remained  limited,  but 
rotation  of  forearm  was  good. 

The  following  case  represents  the  course  and  treatment  of  an  uncomplicated  sliding 
graft  of  the  tibia.     These  cases  are  among  the  simplest  and  most  satisfactory  with  which 

we  have  to  deal,  and  it  is  unnecessary  to  record  more 
than  one  in  detail.  The  difliculties  wliich  may  be  en- 
countered are  :  firstly,  backward  bowing,  which  is  most 
safely  corrected  by  a  ])reliminary  operation,  with  excision 
of  scar  tissue  and  the  apjilication  of  plaster  in  the 
corrected  jiosition  ;  secondly,  lack  of  active  bone  when 
the  upper  fragment  consists  of  the  licad  of  the  tibia  only, 
so  that  the  upper  end  of  the  graft  is  apt  to  lie  loose  in 
a  cavity  and  become  surrounded  by  clot  which,  when  it 
organizes,  will  produce  a  fibrous  union  ;  in  such  a  case 
it  is  best  to  suj)pleiuent  the  sliding  graft  by  one  from  the 
other  tibia,  so  that  the  cavity  is  obliterated  by  pieces  of 
bone  ;  thirdly,  if  the  patient  walks  too  early  without 
support,  he  is  apt  to  break  the  graft,  and  spontaneous 
imion  is  rare  after  such  an  accident. 

Case  22.— Pte.  T.     (Fi^.  \m.) 

July,  1918:  Wounded.  Oct.:  Healed.  Maj/,  1!)1!>  : 
Admitted,  with  gap  fracture  of  tibia.  Aug.  :  Sliding  hone- 
graft  of  tibia.  Plaster.  Walked  with  plaster  on  until  Oct. 
-Vor.  :    Outside  leg-iron  fitted.     Good  result. 

Method    4.— INTRAMEDULLARY     GRAFTS. 

The  idea  of  the  intramedullary  graft  is  to  fix  the 
two  fragments  of  bone  in  contact  and  in  perfect  aline- 
ment  by  means  of  a  bone  peg  driven  into  each  medullary 
cavity. 

Ideal  as  this  seems  in  theory,  its  jiractical  application 
is  by  no  means  so  simple.  Firstly,  it  is  often  impossible 
to  get  the  ends  of  the  bone  far  enough  apart  to  allow  of  the  introduction  of  the  peg  into 
both  fragments  ;  this  dilliculty  has  been  circumvented  by  some  surgeons  by  ])utting  the 
peg  into  the  side  of  one  fragment,  which,  however,  is  not  certain  to  give  the  stability 
which  is  theoretically  obtainable  in  the  other  way.  The  method  of  driving  the  graft 
in  from  one  end  of  the  bone,  through  the  skin,  while  overcoming  this  drawback,  has 
considerable  technical  difficulties. 

Secondly,  the  medulla  of  the  forearm  bones  has  so  small  a  bore  that  the  part  of  the 
graft  which  enters  it  has  not  much  strength  and  is  apt  to  break,  even  if  the  part  between 
the  bone-ends  is  left  thicker,  like  a  cricket-bail. 

Thirdly,  the  area  of  raw  bone  from  which  osteogenesis  is  to  spread  is  less  in  this 
method  than  in  those  where  a  large  area  on  the  side  of  the  bone  is  freshened  ;  indeed,  as 
shown  by  repeated  a;-ray  examination,  the  very  place  whence  the  maximunT  of  early 
callus  is  formed,  the  medulla,  is  corked  up  by  this  method. 

The  graft  also  plugs  the  most  vascular  part  of  the  bone,  from  which  new  vessels 
should  develop  to  nourish  the  graft,  the  clot  from  the  open  medulla  being  probably  the 
source  of  these.  Many  a;-rays  of  intramedullary  grafts  show  a  zone  of  rarefaction  around 
the  implanted  end  of  the  graft,  similar  to  that  which  is  apt  to  develop  round  a  wire  or 
plate,  suggesting  that  it  interferes  with  the  nutrition  of  the  neighbouring  bone,  and 
acts  almost  like  a  foreign  body. 


Flc.  193. — I'te.  T.  ^\iter  operation. 
SlidiuK  gi'aft  of  tibia  ;  small  fragment 
also  placed  in  gap  :  good  union  of  both. 
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The  intramedullary  j^raft  is  useful  in  niaintaininff  apposition  of  the  ends  of  the 
humerus  or  fenuir,  but  it  is  safest  to  supj)lement  it  by  a  lateral  graft. 

The  advocates  of  the  intramedullary  method  have  numerous  excellent  results  to  show 
in  its  support  ;  nevertheless  they  have  always  a  certain  number  also  where  a  false  joint 
has  formed  at  one  end,  and  these  a{)i)ear  to  be  in  the  very  cases  where  there  is  special 
strain  on  the  <>raft,  which  is  the  comi)licati()n  that  the  intramedullary  j^raft  was  desifrned 
to  overcome.  The  upper  third  of  the  ulna,  where  the  upjier  fra<2;nient  tends  to  be  deflected 
outwards  and  backwards,  is  a  notable  instance  of  this.  'J'he  following  cases  illustrate  the 
point.  In  the  writer's  experience  there  is  less  tendency  to  false-joint  formation  with  tlie 
lateral  grafts. 

A  considerable  number  of  cases  have  been  recorded  above  where  intramedullary 
grafts  failed  to  give  union,  and  some  other  method  had  to  be  resorted  to  later.  'J'hese 
have  given  the  writer  an  unfavoiu'able  im{)ression  of  the  intramedullary  method, 
especially  as  the  operations  were  nearly  all  carried  out  by,  or  under  the  immediate  super- 
vision of,  surgeons  who  liad  considerable  experience  of  the  method  in  civilian  surgery 
before  the  war. 

The  cases  already  referred  to  are  :  Pte.  McG.,  Case  6  ;  Pte.  C,  Case  18  ;  Dvr.  II., 
Case  17. 

One  case  already  described  gave  an  excellent  result,  but  in  it  the  grafted  bone  was 
healthy,  i.e.,  the  ulna,  when  the  forearm  was  being  shortened  :    Pte.  X.,  Case  5. 

Method  5.— INLAY     GRAFTS. 

Inlay  bone-grafts  form,  in  the  writer's  experience,  the  most  satisfactory  method  of 
dealing  with  an  ununited  fracture,  where  any  considerable  deficiency  of  bone  exists. 

In  its  original  form,  as  described  by  Albee,  the  inlay  graft  was  fitted  with  the  accuracy 
of  a  cabinet-maker  into  its  bed,  which,  though  a  simjjle  process  in  theory,  is  by  no  means 
so  when  apjilied  to  actual  bones  with  their  natiu'al  irregularity,  besides  that  acquired 
through  the  trauma.  However,  as  we  are  not  dealing  with  inert  w-ood,  where  mechanical 
stability  is  of  ])rimary  imi)ortance,  but  with  living  bone,  which  can  and  will  modify 
its  structure  in  accordance  with  outside  conditions,  other  considerations  are  of  more 
importance.  Thus,  the  most  accurate  carpentry  will  not  provide  a  imion  strong  enough 
for  satisfactory  fimction  if  the  blood-supply  is  deficient  or  the  osteoblasts  are  so  inactive 
that  they  do  not  weld  the  graft  and  host  into  one  living  whole  ;  indeed,  many  grafts  which 
give  excellent  a;-ray  appearances  immediately  after  operation  are  found  to  absorb  or  break 
in  course  of  time.  On  the  other  hand,  a  graft  which  only  fits  roughly  into  its  bed.  but  is 
thick  enough  to  stand  the  initial  strain  and  consists  of  vascular  active  bone  in  a  similar 
bed,  will  xmite  rapidly  and  firmly,  while  ultimately  the  lines  of  stress  will  modify  the  foim 
of  the  new  bone,  so  that  an  approximation  to  the  normal  type  is  attained.  In  other 
words,  the  essentials  are  :  (1)  That  the  graft  be  thick  and  vascular  ;  {'2)  That  it  be  aiijilied 
to  as  large  a  raw  area  of  the  host  as  possible  ;  (3)  That  the  maximum  area  of  cancellous 
bone  be  exposed,  consistent  with  stability  ;  (4)  That  the  junctions  of  the  graft  with  host 
be  protected  from  all  strain  until  callus  unites  them  (usually  four  to  six  weeks),  and  then 
be  subjected  to  small  degrees  of  strain,  such  as  nuiscular  contractions  against  resistance 
(i.e.,  without  movement),  whereby  the  new  bone  is  stinuilated  to  grow  and  to  harden. 

These  conditions  can  usually  be  attained  by  the  use  of  grafts  cut  from  the  sub- 
cutaneous surface  of  the  tibia,  with  its  ])eriosteum,  which  ensures  the  retention  of  the 
surface  osteoblasts  ;  the  graft  is  applied  to  slots  which  have  been  cut  on  corresponding 
surfaces  of  the  two  fractured  ends  ;  the  graft  is  held  by  ligatures  of  iodine-tannie  catgut, 
which  prevent  displacement  while  a  plaster  cast  is  being  ai)plied.  The  plaster  is  worn 
for  about  four  weeks,  being  merely  split  on  one  aspect  if  the  limb  should  swell  imduly  ; 
then  it  is  valved  for  removal  of  the  stitches  and  massage,  and  is  retained  for  about 
another  four  weeks,  or  to  whatever  period  is  refpiired  for  firm  union.  Periodic  a'-ray 
examination  of  cases  with  non-union  suggests  that  early  and  excessive  strain  on  the  graft 
is,  next  to  sepsis,  the  commonest  cause  of  failure. 
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The  following  case  records,  with  their  skiagrams,  show  what  satisfactory  results  can 
be  obtained  by  a  technique  which  is  absolutely  simple.  The  only  special  experience 
which  it  requires  is  in  the  use  of  the  electric  saw  and  in  the  application  of  plaster.  A  cast 
applied  at  the  operation  must  be  applied  very  evenly  and  over  a  thick  layer  of  wool,  which 
must  also  be  evenly  distributed  ;  this  precaution  usually  compensates  for  any  swelling 
that  may  occur  ;  in  certain  cases  there  may  still  be  excessive  swelling,  but  if  the  cast  is 
split  down  the  whole  length  (not  inerely  a  portion)  of  one  asjiect,  i.e.,  the  one  where 
strain  is  least,  then  the  crdema  will  ra])idly  subside  and  there  will  be  no  tendency  to 
deformity.  In  the  upper  limb,  if  the  digits  are  carefully  left  free  so  that  the  act  of 
closing  the  fist  can  be  carried  out,  this  will  provide  a  degree  of  function  which  stimu- 
lates bone-growth  without  straining  the  graft.  In  the  lower  limb,  a  cast  which  fits 
well  enough  to  allow  walking  attains  the  same  end.  The  writer  has  found  the  appli- 
cation of  a  plaster  metatarsal  bar  very  effective  in  preventing  weakening  of  the 
footpiece  of  the  cast  with  the  consequent  tendency  to  equinus.  Even  if  the  patient 
is  foolish  enough  to  walk  out  in  the  damp  with  the  cast,  a  thick  metatarsal  bar  will 
usually   hold  the  foot  firm. 

'i'he  fact  that  the  graft  can  act  as  a  source  of  new  bone  seems  jjroved  beyond  possi- 
bility of  error  by  the  following  case,  in  which  a  wide  gaj)  in  the  ulna  had  been  bridged  by 
a  piece  of  tibia,  and  good  union  had  occurred  at  the  ends  of  the  graft  ;  then  the  jiatient 
snapjicd  the  graft  in  its  centre,  far  from  the  original  ends  of  the  ulna,  yet  union  occurred 
within  a  few  weeks  by  ensheathing  and  central  callus.  It  does  not  appear  from  the  x  rays 
that  the  fresh  callus  could  have  had  any  other  source  than  the  graft,  as  the  latter  had  not 
been  in  ])lace  long  enough  to  have  been  reconstructed  in  situ,  as  most  grafts  seem  to  be 
ultimately. 

Case  23.— Pnsr.  R.     (Fig.  194.) 

Dec,  1918  :  Kicked  by  liorse.  Mo//,  1910:  I'lna  plate*!.  7'V/a,  19'2()  :  Admitted,  l^nunited 
fracture  of  ulna,  screws  haviii*(  bceome  loose.  Man  eonid  not  lift  a  weight.  Feb.  :  Sliding  graft 
of  ulna,  after  removal  of  plate.     June:   Non-union.     Tibial  inlay  graft.     Bone-ends  trinmicd  until 


Fig.  19J. — Pusr.  K.     (jraft  uuitiiiK  .spoutaneously  by  lateral  and  central  callus. 

a  2-in.  gap  was  left,  deep  aspect  of  each  fragment  rawed  for  IJ  in.  Five-inch  tibial  graft  tied  in 
place  with  catgut.  Jnn.,  1921  :  Returned  with  fracture  of  graft  in  its  centre,  the  result  of 
heavy  work.  Ends  well  united.  Plaster  aj)plied  for  three  weeks,  after  whicli  callus  union  occurred 
on  the  deep  surface  of  the  graft,  away  from  the  ulna.     Firm  union  after  nine  weeks.  ^, 

The  following  case  illustrates  the  value  of  a  strong  tibial  graft  as  a  source  of  bone 
in  one  of  the  most  disabling  injuries  with  which  the  orthopa'dic  surgeon  has  to  deal, 
i.e.,  a  flail  shoulder  in  which  about  the  upper  half  of  the  hvmierus  has  disappeared. 
In  the  case  quoted,  if  an  attempt  had  been  made  to  fix  the  upper  end  of  the  shaft 
in  the  remains  of  the  glenoid,  the  limb  would  have  been  shortened  beyond  use  ;  more- 
over, it  is  unlikely  that  any  form  of  ankylosis  could  have  been  attained,  with  so  much 
strain  on  the  imion.  Here  a  tibial  graft  resulted  in  a  fibrous  ankylosis  without  exces- 
sive shortening,  and  such  as  restored  useful  function  to  the  limb,  even  though  far  short 
of  the  normal. 
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C(ise  24.— Sgt.  McC,  sifje  22.     (Fi^is.  1«5,  1»(»,  15)7.) 

A'oi'.,  191(>  :  WouiuitMl  left  shoulder,  bone  freely  removed.  Mdfi,  1!»17  :  Healed.  Julij  : 
Admitted.  Flail  shoulder,  with  about  4  in.  missing  from  ii|)i)er  end  of  humerus.  July  :  Graft 
from  tibia,  .•$!  in.  lonjj,  driven  into  humerus.  Arm  in  abduction  splint.  Au<i.  :  l|)|)er  end  of  graft 
liad  slipped  out  of  <;lenoid  ;  replaced,  arm  and  chest  put  up  in  phister.  Muif,  U)18  :  (iood  fimction  ; 
can  lift  arm  to  occiput  and  carry  moderate 
weights. 


J-'Ki.   195.— 8<rt.   McC.      l-'lail   slioukler ;     loss   of 
■1  inches  from  upper  end  of  humerus. 


190.    -Same  case  as  Fig.  19."),  aitei-  opcntriDn.     J'.one- 
graft  from  tibia  (slipped  out  of  glenoid). 


Fig.  197. — Same  ca.se  a.s  Fig.  195,  one  year  after  openition  :   shoulder  stable  ;   griift  nuich  tlucker ; 

miifli  new  bone  formed. 


Tlie    followinnj   two   cases    iilustratc    the   course  of  uncomplicated   forearm  fractures 
treated   by    inlay   grafts   from    the  tibia. 
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Case  25.— Pnsr.  M.,  age  22.     {Fig.  198.) 

Oct.,  1918:  Wounded.  Feb.,  1919:  Healed.  Mr/?/,  1920:  Admitted.  Non-union  of  ulna 
just  above  the  middle  ;  ulnar  deviation  of  hand  and  inability  to  lift.  HepL  :  Inlay  tibial  graft, 
5  in.  long,  applied  to  the  deep  surface  of  ulnar  fragments.  Four  months  later  union  firm 
and   function   good . 


riG.  198. — Pnur.  M.     Lateral  t,'raft  froiri  tibia  to  ulna  ;    linn  union. 

Case  2G.--Pte.  S.,  age  22. 

July,  191G  :  Wounded.  Feb.,  1917:  Healed.  Jan.,  1917:  Admitted  with  gap  in  middle 
of  radius.  March  :  IJone-graft  from  tibia  to  radius  4  in.  long,  tied  to  deep  surface  of  radius  by 
fine  wire.  Wound  broke  down  several  times.  Dec,  1918  :  Wound  healed  finally.  March,  1918  : 
Firm  union,  good  function. 

In  this  latter  case,  it  is  likely  that  tlie  wire  helj)ed  to  keep  alive  the  sepsis  and  induced 
the  bone  necrosis  noted  above.  It  is  astonishing  that  the  flares  were  so  mild,  eonsiderinfi- 
the  short  period  for  which  wounds  had  been  healed  before  the  ojjeration.  This  was  one 
of  the  earliest  cases  done  at  Hanoour,  before  the  prophylactic  and  diagnostic  value  of 
heavy  massage  liad  been  realized  and  become  a  routine. 

In  the  space  at  our  disposal  it  is  impossible  to  give  in  detail  all  the  cases  which  are 
instructive,  but  it  is  hoped  that  the  study  of  those  recorded  above  may  impress  on  the 
reader  the  common  difliculties  and  sources  of  error.  They  have  been  chosen  among  the 
ones  which  jjresented  dillieult  jjroblems,  or  in  which  some  procedure,  commonly  recom- 
mended, had  failed,  either  from  its  being  imsuitable  to  the  tyj)e  of  case,  or  from  errors 
in  the  execution.  While  some  of  them  are  de])ressing  reading,  as  records  of  repeated 
failure,  y^et  they  show  that  in  almost  all  cases  success  can  ultimately  be  attained,  if  the 
patient  and  surgeon  both  possess  patience  and  determination. 


Method  6.— PLATING. 

Of  the  use  of  plates  the  writer  cannot  speak  from  personal  experience.  A  certain 
number  of  failures  after  this  method  have  come  for  further  treatment,  and  union  has  been 
attained  by  the  methods  described  above.  Although  all  methods  resvdt  in  some  failures, 
the  following  considerations  appear  to  the  writer  to  weigh  seriously  against  the  use  of 
metal  plates  : — 

1.  After  gunshot  injuries  there  is  the  ever-present  fear  of  a  recrudescence  of  sepsis, 
and  this  risk  is  increased  by  the  presence  in  the  tissues  of  a  foreign  material,  such  as  a 
plate  ;  if  a  flare-up  should  occur,  it  will  not  subside  till  the  metal  is  removed,  which 
probably  entails  a  second  operation  ;  whereas  a  certain  number  of  bone-grafts  unite  even 
in  the  presence  of  sepsis  ;  and  if  they  do  not,  the  dead  bone  tends  to  break  up  and 
come  away  spontaneously  without  much  delay. 

2.  Metal  tends  to  cause  an  area  of  rarefaction  in  the  bone  immediately  surrounding 
it,  which  is  well  shown  by  x  rays,  so  that  screws  are  apt  to  become  loose,  and  the  very- 
mechanical  stability,  which  was  the  chief  recommendation  of  the  metal,  is  annihilated. 
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This  effect  is  most  marked  in  tlie  |)resenee  of  strain,  i.e.,  in  tlie  very  eases  where  other 
methods  are  diflieult, 

3.  Non-union  is  usually  associated  with  sclerosis  of  tlie  bone  at  the  site  of  fracture, 
and  mere  fixation  of  such  avascular  ends  is  usually  insullieient  to  induce  tiie  formation  of 
suJIieient  callus.  When  a  vascular  j>raft  is  api)lied  and  the  atrophic  l)one  trinuned  away, 
then  absolute  fixation  is  found  to  be  unnecessary  ;  indeed,  a  wire  or  ])latc  is  apt  to  inter- 
fere with  the  vitahty  of  the  graft. 

4.  Even  when  plates  are  used,  it  is  usually  necessary  to  supply  some  outside  support 
also  ;  whereas,  Avhen  plaster  is  applied,  the  temporary  fixation  of  catgut  is  enough  to 
prevent  slipj^ing  while  the  cast  is  being  put  on,  so  that  the  strength  of  the  metal  is  no 
advantage,  while,  as  noted  above,  it  does  not  always  retain  a  good  hold  after  the  month 
at  the  end  of  whieli  tlie  plaster  is  removed. 

Method  7.— GRAFTS     OF     IVORY     OR     BOILED     BONE. 

Of  heterogenous  grafts  and  those  of  ivory  or  dead  bone  the  writer  has  no  personal 
experience.  Many  of  the  arguments  used  against  metal  apply  to  them,  and  as  there  is 
always  in  the  patient's  tibia'  and  iliac  crests  a  supply  of  living  bone  of  various  types,  it 
is  difficult  to  see  the  indication  for  these  extraneous  materials. 

One  final  point  is  worthy  of  careful  attention,  i.e.,  that  in  cases  of  non-union  after 
gunshot  injuries  the  condition  of  the  bone  is  only  one  factor  in  the  patients'  disability, 
not  always  the  most  important  one.  Usually  several  muscles  have  been  shot  away  with 
the  bone  which  leaves  the  gap  ;  often  a  nerve  is  cut  or  compressed  ;  more  often  still  the 
severe  sepsis  which  may  have  helped  to  prevent  bony  union  has  left  tough  adhesions  in 
or  around  the  joints.  If  these  conditions  are  not  treated  adequately,  the  most  perfect 
bone  operation  will  merely  have  ])ut  the  patient  to  much  inconvenience  and  some  suffering 
without  improving  the  function  of  the  limb.  For  instance,  non-union  of  the  radius  in  the 
lower  third  is  nearly  always  accompanied  by  loss  of  the  extensors  of  the  thumb,  and 
without  them  the  thimib  is  almost  useless,  and  accordingly  the  whole  limb  almost 
functionless  ;  in  the  upj)er-third  fractures  it  is  the  posterior  interosseous  nerve  which  has 
suffered,  and  unless  its  muscles  are  restored  by  some  form  of  tendon-transplant,  the  hand 
is  valueless.  Similarly,  severe  fractures  of  the  tibia  are  apt  to  interfere  with  the  tibialis 
anticus,  one  of  the  most  important  muscles  of  the  lower  limb.  These  remarks  may  seem 
unnecessary,  as  the  logic  of  the  matter  is  obvious  on  pa])er  ;  but  it  is  extraordinary  how 
often  this  aspect  of  a  case  is  overlooked  in  practice,  imless  a  routine  of  examination  for 
the  joints,  muscles,  nerves,  and  blood-vessels  is  carried  out  in  every  case  of  injury  to  a 
limb. 
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EPONYMS. 


II— 'BAKER'S  CYSTS',  AND  BAKER'S  TRACHEOTOMY 

TUBES. 

Mr.  Morhant  Baker's  pajjcr  "  On  the  Formation  of  Synovial  Cysts  in  the  Lew  in 
Connection  with  Disease  of  the  Knee-joint  "  Hes  buried  in  tlie  thirteenth  vohniie  of  the 
St.  Bartholomeiv's  Hospital  Reports,  1877,  pp.  245-261,  "the  family  mausoleum"  as  the 
Reports  were  once  wittily  called  by  Sir  Thomas  Smith,  the  editor,  looking  to  the  close 
body  from  which  they  emanated  and  the  very  limited  circulation  they  attained. 

Mr.  Baker  states  that  his  "  attention  was  first  drawn  to  the  diseased  condition  which 
forms  the  subject  of  the  present  paper  by  the  following  case  which  was  under  the  care  at 
different  times  of  my  colleagues,  Mr.  Callender  and  Mr.  Marsh,  and  of  myself. 

"  For  the  notes  of  the  case  I  am  indebted  to  the  Records  of  the  Surgical  Registrar, 
Mr.  Butlin. 

"LARGE     CYST     IN     THE     CALF     OF     THE     LEG— OSTEO-ARTHRITIS     OF 
KNEE-JOINT— AMPUTATION. 

"  A  woman  (M.  S.),  38  years  old,  was  admitted  into  St.  Bartholomew's  Hospital,  imder 
the  care  of  Mr.  Howard  Marsh,  July  22,  1873,  with  a  large  swelling  in  the  calf  of  the  right 
leg.  The  right  leg  was  about  twice  as  large  as  the  left,  from  just  above  the  knee  to  the 
ankle.  There  was  slight  cedema,  and  the  superficial  veins  looked  tortuous  and  dilated. 
There  was  no  great  pain  or  tenderness,  and  no  hardness  or  swelling  could  be  felt  in  the 
track  of  the  popliteal  vein.  The  swelling  was  generally  uniform,  but  especially  marked 
in  the  calf,  where  deep-seated  fluctuation  could  be  felt.  A  slight  pulsation  was  also 
))erceptible,  but  was  apparently  only  transmitted.  There  was  also  some  effusion  in  the 
knee-joint.  The  patient  was  thin,  but  otherwise  in  fair  health,  and  complained  only  of 
numbness  and  very  slight  pain  in  the  leg. 

"  The  history  given  by  the  patient  was  that  five  months  ago  the  right  leg  began  to 
swell,  and  had  continued  since  slowly  increasing.  She  thinks  that,  as  she  stooped  one 
day,  something  cracked  in  the  knee,  and  from  that  time  it  began  to  swell.  She  has 
had  swelling  of  the  leg  after  each  confinement. 

"  At  a  consultation  which  was  held  on  the  case,  it  was  generally  agreed  that  there 
was  a  quantity  of  fluid,  perhaps  pus,  beneath  the  superficial  calf-muscles,  with  probably 
thrombosis  of  the  deep  veins. 

"  A  day  or  two  after  the  patient's  admission  to  the  Hospital,  the  swelling  in  the  calf 
was  punctured  by  Mr.  Marsh  with  a  very  fine  trocar,  and  several  ounces  of  fluid  were 
drawn  off,  leaving  behind  a  considerable  amount  of  thickening.  Much  to  the  surprise  of 
those  present,  the  fluid  was  not  purulent,  but  apparently  cystic.  It  was  translucent, 
pale  red,  viscid,  slightly  turbid,  and  alkaline.  It  contained  a  large  amount  of  chlorides, 
and  was  almost  solidified  by  heat  and  nitric  acid.  Microscopic  examination  failed  to 
detect  more  than  the  presence  of  blood-corpuscles  ;    there  were  no  pus-cells. 

"  July  28. — The  fluid  has  apparently  collected  again.  The  measurement  of  the  right 
calf  is  13f  in.  ;  that  of  the  left,  9f  in.  There  is  no  enlargement  of  the  femoral  or  inguinal 
glands.     The  swelling  and  thickening  of  the  leg  seems  to  be  chiefly  in  the  upper  part  of 
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the  jjastrocncmius,  especially  in  front  of  the  muscle,  and  in  its  external  head,  and  hetween 
the  two  heads  as  well  as  some  three  or  four  inches  lower.  The  swellin{>;  below  the  calf  is 
probably  only  crdenia,  on  account  of  the  pressure  above. 

"  Juhi  31. — The  swellin<ij  in  the  lower  part  of  tlie  le<>;  is  much  diminished. 

"  Since  her  admission  the  patient  has  been  unable  to  retain  either  urine  or  fu'ces,  which 
all  pass  involuntarily.  This  has  been  so,  it  is  said,  for  some  time  past.  An  examination 
of  the  va<>ina  and  rectum,  however,  has  discovered  no  abnormal  condition,  and  throws  no 
light  on  the  condition  of  the  lejj;. 

"  Aug.  4. — The  leg  is  generally  much  smaller  and  less  painful.  Measurement  of  the 
calf  is  12  in.     The  condition  of  the  knee  is  not  changed. 

"  Aug.  16. — The  thickening  in  the  ujjper  part  of  the  calf  is  nuich  less.  The  knee  is 
bandaged. 

"  Sept.  5. — There  is  still  some  thickening  in  the  uj)per  part  of  the  calf.  The  knee,  in 
spite  of  careful  and  constant  bandaging,  is  gradually  increasing,  aj)parently  on  accoimt  of 
the  fluid  in  the  joint.     The  leg  is  now  abducted  and  slightly  everted. 

"  Sept.  17. — The  thickening  in  the  upper  part  of  the  calf  is  apj)arently  permanent,  but 
not  manifestly  increasing.  The  knee  is  still  enlarging.  The  patella  is  now  much  dis- 
placed outwards,  the  leg  is  still  more  abducted,  and  the  foot  everted.  It  seems  as  if  there 
were  some  enlargement  of  the  upper  end  of  the  tibia  or  the  lower  end  of  the  femur. 
Measurement  around  the  knee  is  15^  in.,  and  aroimd  the  lower  end  of  the  femur  16  in. 

"  Soon  after  the  last  note  the  patient  left  the  Hospital,  but  was  re-admitted  in  August, 
1874,  under  the  care  of  Mr.  Callender,  on  account  of  the  condition  of  her  knee-joint.  In 
his  absence  she  was  for  a  time  imder  my  care,  and  I  had  many  opportunities  of  observing 
the  state  of  her  limb. 

"  Since  she  had  left  the  Hospital,  the  swelling  of  the  knee  had  to  a  great  extent  sub- 
sided. About  two  months,  however,  before  her  re-admission  she  fell  down,  and  from  that 
time  the  leg  has  been  'out  of  place',  and  dangling  loose  and  useless.  There  has  not  been 
very  much  pain.  At  the  time  of  her  re-admission  the  right  tibia  was  found  dislocated 
outwards  and  backwards,  and  the  leg  hung  loose  and  flail-like.  It  could  be  twisted  easily 
in  all  directions,  and  even  replaced  in  fair  position,  from  which,  however,  it  at  once 
reverted  to  its  mal-position  when  restraint  was  discontinued.  The  bones  grated  at  the 
knee-joint,  as  if  they  had  lost  their  cartilage.  The  synovial  membrane  was  not  now  very 
much  thickened,  and  there  was  no  pain  or  tenderness,  even  on  free  movement. 

"  The  whole  of  the  extremity  was  atrophied.  No  trace  of  the  cystic  disease  of  the 
calf,  or  even  of  thickening  in  this  part,  could  be  detected. 

"  Attem})ts  were  made  to  improve  the  position  of  the  dislocated  bones,  and  to  give 
such  mechanical  support  as  would  enable  the  limb  to  be  used,  but  without  success,  and 
amputation  of  the  thigh  was  performed  by  Mr.  Callender  in  January,  1875. 

"  Examination  of  tiik  Limb  after  Removai,. — The  joint-surfaces  were  found  in  great 
part  denuded  of  cartilage,  smooth  and  eburnated,  having  nodules  of  bone  growing  out 
from  their  edges.  Portions  of  the  cartilage  remaining  were  soft,  vascular,  and  pulpy. 
The  ligaments  had  been  almost  wholly  destroyed.  The  synovial  membrane  was  thickened, 
many  of  its  processes  standing  out  on  its  interior  like  small  firm  fibrinous  nodules.  A 
considerable  quantity  of  viscid  fluid  was  in  the  joint. 

"  No  trace  of  the  cyst  in  the  calf  could  be  discovered. 

"  On  thinking  over  this  case,  it  seemed  to  me  more  than  probable  that  the  supposed 
cyst  in  the  calf  of  the  leg  was  formed  really  by  a  collection  of  fluid  which  had  esea})ed  from 
the  interior  of  the  knee-joint.  The  character  of  the  fluid,  the  progress  of  the  ease  as  it 
developed,  and  the  total  disappearance  of  the  cyst — so  that  even  on  examination  of  the 
limb  after  removal  no  trace  of  it  could  be  discovered— all  seemed  to  fa\()ur  this  view  of 
its  nature." 

Details  of  seven  other  cases  are  given,  and  Mr.  Baker  then  jjroeeeds  to  discuss  the 
route  which  is  taken  by  the  fluid  when  making  its  way  out  of  the  knee-joint  to  form  an 
artificial  synovial   cyst  in  the  neighbouring  tissues. 

VOL.    IX.  —  NO.   34.  !•* 


202  THE     BEITISH    JOUENAL     OF    SURGERY 

The  paper  ends  with  :  "  The  following  are  the  conclusions  deducible  from  the 
foregoing  cases  : — 

"  1.  That  in  cases  of  effusion  into  the  knee-joint,  and  especially  in  those  in  which 
the  primary  disease  is  osteo-arthritis,  the  fluid  secreted  may  make  its  way  out  of  the  joint, 
and  form  by  distention  of  neighbouring  parts  a  synovial  cyst  of  large  or  small  size. 

"  2.  That  the  synovial  cyst  so  produced  may  occupy  (a)  the  popliteal  space  and  upper 
part  of  the  calf  of  the  leg,  or  may  (6)  be  evident  in  the  calf  of  the  leg  only,  projecting  most, 
as  a  rule,  on  the  inner  aspect  of  the  leg,  or  (c)  may  be  perceptible  only  at  the  upper  and 
inner  part  of  the  leg  as  a  small  defined  swelling,  not  approaching  within  three  or  four 
inches  of  any  part  of  the  knee-joint. 

"  3.  That,  however  large  the  synovial  cyst  may  be,  fluctuation  may  not  be  com- 
municable from  it  to  the  interior  of  the  knee-joint  ;  but  the  absence  of  such  fluctuation 
must  not  be  taken  to  contra-indicate  the  existence  of  a  connection  between  the  joint  and 
the  cyst. 

"  4.  That  the  synovial  cyst  may  be  expected  to  disappear  after  a  longer  or  shorter 
period,  without  leaving  traces  of  its  existence,  even  on  dissection  of  the  limb. 

"  5.  That  the  cyst  should  not  be  punctured  or  otherwise  subjected  to  operation,  unless 
there  appear  strong  reasons  for  so  doing  ;  inasmuch  as  interference  may  lead  to  acute 
inflammation  and  supi)uration  of  the  knee-joint. 

"  ().  That  most  often  the  disease  in  the  knee-joint  will  be  found  to  have  begun  some 
time  before  the  apjicarance  of  the  secondary  synovial  cyst  ;  but  sometimes  the  patient's 
attention  may  be  ftrst  drawn  to  the  latter,  or  the  cyst  may  seem  for  a  long  period  the  more 
important  part  of  the  disease." 

It  is  interesting  to  note  how  this  ojjinion  is  borne  out.  The  case  on  which  these 
observations  is  founded  presents  all  the  characters  of  a  tabetic  arthropathy,  a  condition 
but  little  known  to  surgeons  in  1877,  though  it  had  been  described  by  Charcot,  Clifford 
Allbutt,  and  other  physicians. 

The  series  of  synovial  cysts  in  connection  with  joints  was  enlarged,  and  the  pathology 
was  placed  upon  a  more  sound  footing,  by  contributions  to  the  Pathological  Society  of 
London  in  1885  and  1887. 

BAKERS  RUBBER  TRACHEOTOMY  TUBES. 

Mr.  Morrant  Baker  read  a  paper  before  the  Royal  Medical  and  Chirurgical  Society 
on  November  28,  1876,  entitled  '"  On  the  Use  of  Flexible  Tracheotomy  Tubes  ".  The 
paper  is  published  in  The  Medico-CIururgical  Transactions,  1877,  Ix,  71-84.     He  says  : — 

"  It  had  long  occurred  to  me  that  an  elastic  tracheotomy  tube  might  be  constructed 
which  would  answer  all  the  purposes  of  the  rigid  cannula,  and  at  the  same  time  be  free 
from  its  disadvantages  ;  bvit  it  was  only  last  year  that  my  idea  was  brought  into  working 
shape  by  my  friend  Mr.  Paley,  House  Surgeon  to  the  Evelina  Hospital,  to  whom  I  am 
indebted  for  taking  much  trouble  in  superintending  the  construction  of  an  indiarubber 
tube,  made  by  Mr.  Millikin,  of  St.  Thomas's  Street.  The  tube  was  made  of  ordinary 
indiarubber,  and  answered  the  purpose  for  which  it  was  intended  very  fairly  ;  but  it  was 
evident  that  a  better  material  would  be  preferable,  and  the  cannula;  have  been  since  con- 
structed of  vulcanized  red  rubber,  a  material  which  is  in  a  high  degree  elastic,  tough,  and 
durable,  and  remains  almost  unaltered  after  long  soaking  in  pus  or  other  like  fluids. 

"  The  shape  of  the  cannula  is  that  of  the  ordinary  silver  tracheotomy  tube.  There 
is  no  laryngeal  opening,  but  this  can  be  made  at  any  moment,  with  a  sharp  knife  or 
scissors,  at  the  part  of  the  tube  which  seems  best  for  the  case  in  which  it  is  being  used. 
The  tube  is  single,  and  it  has  been  found  hitherto  so  easy  of  introduction  and  withdrawal, 
or,  in  other  words,  one  tube  can  be  so  easily  replaced  by  another,  that  I  have  not  thought 
it  necessary  to  devise  a  combination  of  inner  and  outer  tubes,  as  in  the  case  of  the  silver 
cannulse  commonly  in  use." 
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Mr.  Baker  then  proceeds  to  |)oint  out  the  advantages  and  disadvantages  attending 
the  use  of  such  a  tube,  and  gives  notes  of  cases  in  which  it  had  been  employed,  inchiding 
one  from  Mr.  II.  II.  Clutton,  who  was  then  acting  as  resident  assistant  surgeon  at 
St.  Thomas's  Hospital. 

William  Morrant  IJaker,  the  son  of  a  solicitor,  was  born  at  Andover  in  18159,  and  was 
assistant  surgeon  and  surgeon  to  St.  Bartholomew's  Hospital  from  1871  to  189'2.  He 
lectured  on  physiology  in  the  medical  school,  and  edited  the  6th  to  the  13th  editions  of 
Kirke's  Phi/siologif,  a  po])ular  text-book  on  physiology  which  was  subsequently  issued 
under  the  sui)ervision  of  Professor  Halliburton.  Baker  introduced  the  practice  of  removing 
the  tongue  in  two  halves,  an  operation  which  he  usually  performed  by  splitting  the  organ 
longitudinally  and  then  removing  each  half  with  an  ecraseur.  His  ingenuity  is  shown 
by  the  fact  that  as  early  as  18(50  he  had  invented  a  reading  lamp  with  a  metal  bar  of 
about  a  quarter  of  an  inch  in  width  in  the  long  axis  of  the  flame  immediately  above  the 
burner.  The  flame  being  thus  divided,  there  was  a  more  perfect  combustion  of  oil,  with  a 
considerable  increase  in  its  illuminating  power.  The  principle  afterwards  became  univer- 
sally recognized  as  the  'duplex  burner'.     He  died  after  a  long  illness  on  Oct.  3,  1896. 
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CHRONIC    DUODENAL    ILEUS. 

Bv  D.  P.  D.  WILKIE,  Kuixiu  rgii. 

The  condition  known  as  acute  gastromesenteric  ileus  or  acute  arteriomesenteric  ileus  is 
now  a  well-recognized  entit5^  Whilst  all  cases  of  acute  post-operative  dilatation  of  the 
stomach  may  not  be  dependent  on  pressure  on  the  third  part  of  the  duodenum  by  the 
superior  mesenteric  vessels,  it  is  clearly  established  from  a  large  ninnber  of  operative  and 
post-mortem  observations  that  compression  of  this  part  of  the  duodenimi  is  the  common 
cause  of  the  acute  duodenal  and  gastric  dilatation.  It  is  also  proved  that  treatment 
based  on  this  view  of  the  pathology  of  the  condition  is  almost  imiformly  successful  if 
resorted  to  promptly  and  thoroughly.  The  prone  position  with  elevation  of  the  pelvis, 
in  conjunction  with  the  use  of  the  stomach  tube,  has  rendered  a  formerly  grave  and 
usually  fatal  complication  an  eminently  curable  one. 

Whilst  examining  the  duodenum  in  several  hundred  cases  in  the  post-mortem  room, 
I  was  struck  by  the  presence  in  a  certain  relatively  small  proportion  of  them  of  what 
appeared  to  have  been  a  chronic  dilatation  of  the  first  three  parts  of  the  duodenum  up 
to  the  mesenteric  vessels.  A  study  of  the  histories  of  these  cases  threw  practically  no  light 
on  the  duodenal  condition.  Most  of  them  had  died  from  disease  outside  the  alimentary 
system,  and,  except  for  a  note  of  digestive  disturbance,  no  record  of  any  significant  sym- 
ptoms could  be  found. 

Experimental  work  on  closed  duodenal  loops  had  shown  me  how  toxic  retained 
duodenal  content  may  be  and  how  critical  a  region  of  the  digestive  tract  the  duodenum 
unquestionably  is.  When,  in  addition,  one  considered  how  rapidly  fatal  an  untreated 
acute  gastromesenteric  ileus  is,  the  very  natural  and  pertinent  questions  arose  :  (1)  Does 
a  chronic  obstruction  of  the  duodemmi  from  mesenteric  compression  never  occurs  (2)  If  it 
does  occur,  does  it  gii^e  rise  to  no  recogniz(d)Je  clinical  picture  ?  (8)  May  it  not  he  the  jjrecursor 
of  the  acute  post-operative  condition  ? 

All  who  have  interested  themselves  in  this  subject  are  familiar  with  the  records  of 
cases  of  fatal  acute  dilatation  of  the  stomach  occurring  independent  of  any  operative 
procedure  under  general  anaesthesia  :  cases,  for  example,  arising  after  fractures  requiring 
treatment  in  the  recumbent  posture,  and  cases  where  the  condition  apparently  set  in 
spontaneously  without  any  operation  or  accident.  The  link  in  the  chain  of  evidence  which 
one  desired,  however,  was  the  case  where  the  full-blown  acute  and  fatal  condition  followed 
on  a  previous  chronic  gastro-intestinal  picture. 

Some  two  and  a  half  years  ago,  an  important  link  in  the  chain  of  evidence  was 
furnished  by  the  following  case  of  a  patient  who  came  under  my  care  in  the  Royal 
Infirmary,  Edinburgh  : — 

Case  1. — Female,  age  63  :  admitted  to  hospital  with  the  diagnosis  of  'acute  intestinal 
obstruction'.  The  patient  was  so  ill  that  a  detailed  history  could  not  be  obtained,  and,  as  she 
lived  by  herself  and  had  no  intimate  friends,  the  following  facts  were  all  that  could  be  obtained. 
For  years  she  had  been  troubled  with  her  stomach  and  suffered  from  chronic  constipation.  For 
the  past  three  weeks  the  trouble  had  been  aggravated,  and  she  had  vomited  daily  and  had  kept 
no  food  down.  For  the  past  week,  vomiting  had  been  constant,  day  and  night,  and  for  four  days 
there  had  been  no  action  of  the  bowels  or  passage  of  flatus,  in  spite  of  enemata.  The  vomit  had 
been  for  the  most  part  green  and  bilious  ;    latterly,  liowcver,  it  had  been  darker  in  colour. 

On  Examination. — Patient  looked  very  ill,  with  sunken  eyes,  dry  tongue,  a  subnormal  tempera- 
ture, and  a  small  thready  pulse,  rate  ]4().  She  was  emaciated.  The  abdomen  was  tumid  and 
tense  ;  on  palpation,  splashing  was  readily  elicited  in  the  umbilical  and  hypogastric  regions.  No 
timiour  was  palpable  anywhere.     Immediate  operation  was  undertaken. 

Operation. — The  abdomen  was  opened  in  the  mid-line  in  the  umbilical  region.     An  enormously 
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(listeiuU'd  stomacli  was  found  (illiiiij  almost  tlic  whole  alxlonuMi.  A  stomach  tube  was  passed  and 
8.1  pints  of  dark  l)ilioiis  Ihiid  were  drawn  olT.  As  the  stomach  receded  it  was  seen  tliat  the  duo- 
denum was  jrreatly  fhlated  in  its  first  two  parts,  and,  on  lif'tinji  up  tlie  trans\<rse  colon,  the  third 
|)art  of  tiie  duodenum  was  seen  i)ul<iin<r  forwards,  ifri'aliy  dilated,  and  distended  up  to  the  |)oint  at 
which  it  was  crossed  \}\  the  mesenteric  vessi'Is.  Hcyond  this,  the  intestine  was  colla|)sed.  On  puiiin<; 
u|)  the  loops  of  small  intestine,  which  were  all  l>  inji  in  the  pelvis,  they  were  seen  to  be  empty,  but 
congested,  and  to  be  studded  with  small  ecchymoses.  (The  cause  of  the  latter  was  found  to  be 
pressure  on  the  suj)erior  mesenteric  vein  by  the  jfreatly  dilated  third  |)art  of  the  duodemun,  which 


FlO.  199. — ^Tbird  part  of  duodenum  opened  and  viewed  from  behind, 
gieat  dilatation  pro.xjmal  to  ves«el,  normal  calibre  beyond  it. 


Slilette  in  superior  mesenteiic  arterj'.     Note 


had  bulged  over  the  accompanying  vessels,  and  also  almost  certainly  to  pressure  from  the  great 
weight  of  the  dilated  stomach.)  A  posterior  gastro-cntcrostoniy  was  |)erfornied.  In  spite  of  the 
administration  of  large  (piantities  of  saline  intraperitoneally  and  subeutaneously,  tlie  patient  never 
rallied,  and  died  twelve  hours  after  the  operation. 

PosT-MORTKM. — The  operative  findings  were  conlnined.  The  great  dilatation  of  the  duo- 
denum was  found  to  end  abruptly  at  the  crossing  of  the  superior  mesenteric  artery  (F/i».  109).  There 
was  no  evidence  of  any  acute  infective  process  anywhere  which  might  have  caused  an  acute  toxic 
dilatation  of  the  stomach. 


206 


THE     BRITISH    JOURNAL     OF     SURGERY 


The  foregoing  case  settled  in  my  mind  quite  definitely  the  question  as  to  whether 
the  condition  of  chronic  duodenal  obstruction  occurred  and  was  of  clinical  importance. 
The  next  bit  of  evidence  was  furnished  by  the  case  of  a  man  who  died  with  unusual 
rapidity  after  the  perforation  of  a  chronic  duodenal  ulcer.  The  following  brief  notes  of 
his  case  are  given  :■ — 

Case  2. — Male,  age  37.  Had  suffered  for  some  nine  months  from  indigestion.  For  three 
days  before  the  onset  of  perforation  he  had  lieen  out  of  sorts  and  said  to  be  suffering  from  gastric 


'l^^ 


Fig.  200. — Duodenal  obstruction  associated  with  perforated  duodenal  ulcer.     Xote  dilated  and  congested  duodenum 
up  to  level  of  root  of  mesentery. 


catarrh.  At  midniglit  on  April  2,  1920,  whilst  in  bed,  he  was  suddenly  seized  with  very  severe 
abdominal  pain.  When  seen  by  the  doctor  at  7  a.m.,  he  was  found  in  a  state  of  eolla])se  and  was 
sent  to  hospital.  On  admission,  at  11  a.m.,  jjatient  was  in  a  state  of  intense  shock  and  was  obviously 
moribund.     He  could  not  stand  a  general  anaesthetic,  but,  under  local  anaesthesia,  an  attempt  was 
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made  to  close  the  perforation.  On  openiiijf  tlie  alxloinen  a  very  j^reat  (juantity  of  hile-stairied 
exudate  escaped.     He  died  on  the  table,  however,  within  twelve  liours  of  tlie  original  perforation. 

Tlie  (jtiestion  arose  as  to  wliy  this  well-developed  man  should  have  succumhed  so  (piickly  to  u 
perforation  of  no  j^reat  size,  coming  on,  as  it  did,  whilst  he  was  on  low  diet  and  under  trctitinent 
for  so-called  <;astric  catarrh. 

PosT-MOHTK.M.  The  lirst,  second,  and  third  parts  of  the  duodenum  up  to  the  root  of  the 
mesentery  were  \ery  markedly  dilated,  the  mucosa  being  intensely  congested,  in  striking  contrast 
to  tlu'  |)al<'  mucosa  beyond.  No  evidence  of  disease  in  other  organs  was  found  to  account  for  the 
rai)id  collapse  after  the  j)erforation. 

In  this  case,  it  would  appear  that  tlie  rapid  collapse  and  death  were  due  to  the 
sudden  escape  into  the  peritoneal  cavity  of  a  large  quantity  of  retained  and  toxic  duodenal 


Fiii.  201.— Duodenal  obstruction  csiusins;  vlcioas  circle  after  gastro-enterostomy  for  duodenal  ulcer.    The  openintr  in 
the  jejunum  was  the  lateral  anastomosis  described  in  Case  3. 


contents  from  a  dilated  duodenum,  the  symptoms  being  almost  anaphylactic  in  character 
and  closely  resembling  those  in  animals  with  a  closed  duodenal  looj). 

The  next  piece  of  evidence  was  from  the  following  case  of  death  from  "  vicious  circle' 
after  gastro-enterostomy  : — 

Cane  ;J. — Mrs.  J.  B.,  age  4-I-.     Had  comi)lained  of  occasional  stomach  trouble  since  tlic  age  of 
13,  but  had  been  in  fair  health  until  four  months  before  operation.      At  this  time  she  began  to 
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suffer  from  severe  pain  in  the  epigastric  region,  coming  on  usually  about  two  hours  after  food, 
frequently  accompanied  by  vomiting,  which  always  relieved  the  pain.  She  frequently  suffered 
from  great  nausea,  coming  on  at  irregular  times  and  followed  by  vomiting,  which  gave  instant 
relief.  Rest  in  bed  and  milk  diet  relieved  her  symptoms,  but  a  return  to  more  ordinary  diet  was 
followed  by  a  recurrence  of  the  pain,  nausea,  and  flatulence.  After  treatment  for  ten  weeks  in  a 
medical  ward,  a  surgeon  was  called  in.  From  the  irregularity  of  the  symptoms,  and  the  fact  that 
there  was  some  tenderness  in  the  right  iliac  and  lumbar  regions,  it  was  thought  that  the  gastric 
symptoms  might  be  reflex  from  the  appendix  or  proximal  colon. 

First  Opkhation.  Dec.  17,  1920. — Through  a  high  gridiron  incision,  the  appendix,  which  showed 
little  abnormal,  was  removed,  and  a  very  mobile  proximal  colon  was  fixed  after  the  method  of 
Waugl). 

SixoNi)  OiMcuATiON,  .Tau.  4,  1921. — K[)igastric  incision.  A  dilated  and  hypertroj)hied  stomach 
and  a  duodenal  ulcer  causing  definite  stenosis  just  beyond  the  pylorus  were  exjjosed.  A  posterior 
gastro-enterostomy  with  a  short  loop  was  performed.  The  patient  continued  to  vomit  daily  after 
the  ojjeration,  for  the  most  {)art  bilious  material. 

TiiiHU  Opkhation,  .Ian.  21,  1921. — The  abdomen  was  re-opened  in  the  ejjigastric  region,  and 
an  entero-anastoinosis  between  the  two  limbs  of  the  looj)  was  performed.  It  was  noted  that  the 
proximal  loop  was  not  distended,  as  had  been  expected  would  be  the  case.  After  the  third  o|)cration 
she  continued  to  bring  up  mouthfuls  of  bilious  fluid  and  gradually  became  more  emaciated,  refusing 
all  food.  In  spite  of  absorbing  large  quantities  of  saline  and  dextrose  per  rectum  she  gradually 
sank,  and  died  five  days  later. 

PosT-MORTKM. — A  duodciial  ulcer  causing  marked  stenosis  of  the  first  part  of  the  duodenum 
was  found.  Beyond  this,  the  duodenum  was  greatly  dilated  up  to  the  crossing  of  the  suj)erior 
mesenteric  artery.  The  mucosa  was  engorged  and  congested.  Beyond  the  root  of  the  mesentery 
the  bowel  was  pale  and  empty,  and  the  entero-anastomosis  was  unavailing,  as  it  was  jicrformed 
2  in.  beyond  the  seat  of  obstruction  (Fi}l.  201). 

This  case  again  brought  home  to  me  how  important  a  factor  duodenal  obstruction 
may  be  in  causing  death  from  regurgitant  vomiting,  and  also  how  it  may  be  associated 
with  the  presence  of  a  very  definite  organic  lesion  in  the  first  part  of  the  duodenum. 

The  next  case  was  the  first  in  which  I  recognized  the  condition  of  chronic  duodenal 
obstruction  during  life  and  treated  it  at  operation.  The  history  of  the  case  is  significant, 
as  I  believe  it  represents  what  is  the  typical  picture  of  chronic  duodenal  obstruction  from 
compression  by  the  mesenteric  vessels. 

Case  4. — Female,  age  38,  married,  six  children.  Complained  of  pain  in  the  epigastrium  after 
food  ;   pain  under  the  right  breast,  flatulence  and  vomiting. 

History. — Kver  since  she  was  a  young  girl,  ])atient  has  l)een  bothered  with  flatulence  after 
meals.  Six  years  ago  she  had  an  attack  of  severe  indigestion,  accompanied  by  vomiting,  lasting 
for  several  weeks.  Two  years  ago  she  consulted  her  doctor  for  j)ains  under  the  right  breast,  dis- 
tention with  wind  after  meals,  and  vomiting.  Her  doctor  treated  her  for  a  sluggish  liver,  but 
without  improvement.  During  the  last  two  years  she  has  never  been  free  from  ])ain  and  flatulence 
after  food,  and  has  always  had  to  loosen  her  clothes  after  eating.  During  this  time  she  has  had 
several  attacks  consisting  of,  first,  severe  headache,  blackness  liefore  the  eyes  ;  then  a  feeling  of 
nausea  and  ejngastric  discomfort,  followed  by  bilious  vomiting,  which  gave  her  relief.  She  has  lost 
28  lb.  in  weight  during  the  ])ast  two  years.  For  many  months  her  diet  has  consisted  of  milk,  tea, 
and  biscuits.  If  she  took  more  solid  food  she  had  within  an  hour  a  sensation  of  distention  some- 
times almost  amounting  to  bursting  in  the  epigastrium,  only  relieved  by  vomiting.  After  one  of 
the  attacks  from  which  she  suffered,  her  friends  remarked  that  she  was  yellow  and  hollow-eyed. 
When  she  vomited  she  brought  up  large  quantities  of  fluid,  usually,  though  not  always,  yellowish- 
green  in  colour.     During  the  last  two  attacks  of  pain  and  vomiting  she  has  had  definite  shivering. 

On  FiXAMiNATioN. — Tlic  patient  was  thin  and  hollow-eyed.  The  abdomen  was  fiat.  There 
was  definite  tenderness  under  the  right  costal  margin,  and  the  upper  part  of  the  right  rectus  muscle 
was  rigid. 

Provisionai,  Diagnosis. — "  Gall-stone  in  common  duct." 

Opkration,  Feb.  11,  1920. — On  opening  the  abdomen  through  the  right  rectus  the  gall-bladder 
was  found  to  be  normal  in  appearance  and  no  gall-stones  were  present  ;  the  common  duct  was 
slightly  dilated,  but  no  stone  could  be  felt.  The  stomach  was  distended  with  gas  ;  the  ]>ylorus 
was  widely  dilated,  admitting  three  fingers,  and  the  first  part  of  the  duodenum  was  enormously 
dilated,  resembling  a  second  stomach  {Fig.  202).  The  second  half  of  the  duodemmi  was  likewise 
dilated.  On  throwing  up  tiie  transverse  colon,  the  third  part  of  the  duodenum,  greatly  dilated, 
bulged  up  into  the  wound.  The  dilatation  extended  to  where  the  su|)erior  mesenteric  vessels  crossed 
the  duodenum  ;  beyond  this  the  duodenum  was  collapsed  and  empty  (Fig.  203).  On  passing  a 
finger  behind  the  mesenteric  vessels,  which  were  tightly  stretched  across  the  duodenum,  and  raising 
them,  gas  immediately  escaped  onwards  into  the  jejunum. 

The  obvious  treatment  was  to  anastomose  the  dilated  third  part  of  the  duodenum  to  the 
jejunum.     The  peritoneum  of  the  posterior  abdominal  wall  over  the  duodenum  was  incised,  the 
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Fig.  202. — Gieat  dilatation  of  tiret  part  of  duodenum  and 
pylorus  as  seen  at  operation  in  Case  1. 


Fig.  203. — Distended  third  part  of  duodenum  in  Coie  A, 
bulging  into  wound  when  Iraiisveise  colon  was  thiowu 
upwards. 


P^^ 


Fig.  204.---Clainps  in  position  for  duodenojejunostomy. 


Fig.  205. — Completion  of  duodenojejunostomy  ;   peri- 
toneuni  ri.\e<l  to  duodenuin  l>v  one  linen  suture. 
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third  part  mobilized,  and  an  angled  Brunner's  elamp  applied.  The  jejunnni  7  in.  from  the 
duodenojejunal  juncture  was  likewise  clamped,  and  a  lateral  anastomosis  performed  {Fig.  204). 
Interrujjted  linen  sutures  were  used  for  the  outer  layers,  and  continuous  catgut  for  the  inner  layers. 
When  the  anastomosis  was  completed,  the  parietal  peritoneum  was  fixed  to  the  duodenum  by  one 
linen  suture  {Fig.  205). 

The  patient  made  an  uninterrupted  recovery,  and  within  a  week  after  the  operation  was  taking 
articles  of  diet  which  she  had  not  dared  take  for  years  i)reviously.  An  x-ray  photograjjli  taken 
three  weeks  after  the  operation,  two  hours  after  a  bismuth  meal,  showed  that  the  duodenojejunal 
anastomosis  was  functioning  well. 

Ten  weeks  after  the  oi)eration,  the  patient  had  gained  21  lb.  in  weight,  and  was  feeling  and 
looking  very  well. 

This  case  was  for  me  an  epoch-making  one,  because  of  the  clear-cut  history,  the 
unmistakable  operative  findings,  and  the  striking  improvement  following  drainage  of  the 
dilated  duodenum.  It  was  also  most  instructive  in  this  respect,  that  the  dilatation  w^th 
gas  which  was  present  at  the  time  of  operation,  and  which  made  the  condition  so  evident, 
pointed  the  way  in  which  less  pronounced  eases  might  be  demonstrated  at  operation, 
namely,  by  the  artificial  distention  of  the  stomach  with  gas  after  the  abdomen  has  been 
opened.  Subsequently,  I  have  found  this  practice  of  passing  a  stomach  tube  and  distend- 
ing the  stomach  during  the  operation  an  invaluable  aid  in  distinguishing  the  presence  of 
duodenal  obstruction. 

I  have  given  the  cases  in  some  detail,  because  they  represent  the  successive  steps 
which  led  to  the  final  recognition  of  what  I  take  to  be  a  definite  pathological  and  clinical 
entity.  Since  then  I  have  encountered  and  treated  seven  similar  cases,  and  have  found 
in  a  study  of  the  literature  that  others  have  described  and  treated  cases  which  appear  to 
be  identical. 

Etiology. — The  third  part  of  the  duodenum  in  the  normal  subject  is  slightly  com- 
pressed and  narrowed  as  it  passes  under  the  root  of  the  mesentery.  This  is  well  shown 
in  the  wax  casts  of  the  duodenum  made  by  Dwight,"  and  was  recognized  by  Glenard,^ 
who  attributed  to  this  constriction  a  jihysiological  significance,  namely,  that  it  allowed 
of  time  for  mixing  of  the  food  with  the  bile  and  pancreatic    juice. 

Any  factor  which  lessens  the  angle  between  the  superior  mesenteric  artery  and  the 
aorta  and  vertebral  colunui  through  which  the  duodenum  passes,  will  tend  to  cause  a 
greater  or  less  degree  of  duodenal  obstruction.  A  congenital  abnormality  in  the  relation- 
ship of  the  vessel  to  the  duodenum  might  thus  lead  to  a  partial  obstruction  which,  late  in 
life,  might  become  more  acute  from  the  introduction  of  some  other  factor.  If  such  con- 
genital abnormalities  occur,  then  we  should  expect  to  find  occasionally  an  aggravated 
instance  of  the  trouble  in  early  life.  This  has  been  shown  to  arise,  as  in  the  cases  of 
megaduodenum  recorded  by  Dubose,^  and  by  Downes,*  where,  in  yovmg  children, 
enormous  dilatation  of  the  duodenum  was  found,  up  to  the  crossing  of  the  mesentery, 
without  any  actual  organic  narrowing  of  the  bowel  being  discoverable.  In  the  cases  met 
with  in  adult  life,  however,  it  is  necessary  to  postulate  some  drag  on  the  mesentery,  which, 
acting  intermittently,  causes  the  "attacks'  from  which  the  patient  suffers. 

Two  conditions  producing  such  a  drag  have  been  demonstrated.  The  one  is  where 
the  empty  small  intestines  hang  over  the  pelvic  brim  without  resting  on  the  floor  of  the 
pelvis  when  the  patient  is  upright  or  in  the  dorsal  recumbent  position,  and  where,  from 
lack  of  tone  in  the  abdominal  wall,  the  natural  support  to  the  viscera  is  lost.  When  the 
empty  small  intestines  hang  over  the  pelvic  brim,  the  mesentery  is  folded  like  a  fan  and 
the  drag  is  a  uniform  one  in  the  vertical  direction.  The  other  condition  is  that  of  con- 
genital lack  of  fixation  of  the  proximal  colon,  where  the  caicum  and  ascending  colon 
prolapse  into  the  pelvis  and  exert  traction  on  the  mesentery  in  the  line  of  the  superior 
mesenteric  artery.  Bloodgood^  has  demonstrated  this  condition,  and  has  treated  it  by 
resection  of  the  proximal  colon. 

In  one  case  presenting  the  symptoms  of  chronic  duodenal  obstruction  in  which  the 
latter  condition  was  present,  I  found  that  the  pressure  on  the  third  part  of  the  duodenum 
was  exerted  by  the  right  colic  artery,  which  crossed  the  duodenum  in  an  almost  vertical 
direction.     This  type  of  obstruction  has,  I  find,  also  been  noted  by  Gregoire,**  by  Villette,^ 
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and  by  Duval/  in  cases  witli  a  fl()atin<>-  jjroxinial  colon.  As  might  be  expected,  constipa- 
tion frecjuently  precedes  the  onset  of  the  duodenal  symptoms.  Sclerosis  of  the  root 
of  the  mesentery  following  on  inflammation  probably  associated  with  mesenteric  glands 
may  give  rise  to  similar  pressure  on  the  duodenum.  This  appeared  to  be  the  active  cause 
of  obstruction  in  a  case  recorded  by  (iregoire.  Personally  I  have  not  met  with  it.  Air- 
swallowing  may  tend  to  aggravate  the  condition,  and  certainly  did  so  in  one  of  my  cases. 
It  is.  however,  a  habit  accjuired  from  ineffectual  attenipts  to  relieve  the  flatulence  by 
belching  up  wind,  and  has  no  ])rimary  etiological  significance  as  Leveuf*  would  seem  to 
indicate. 

Pathological  Anatomy.  —The  salient  feature  of  the  condition  is  the  dilatation  of  the 
first  three  parts  of  the  duodenum  up  to  the  crossing  of  the  mesenteric  vessels.  The 
dilatation  is  most  pronounced  in  the  first  part  of  the  duodenum,  which  may  look  like  a 
second  stomach.  The  dilatation  of  this  part  may,  however,  be  masked,  or  modified 
by  the  presence  of  the  scar  of  a  duodenal  ulcer.  In  three  of  my  cases  a  duodenal  ulcer 
was  present  ;  in  another,  a  gastric  ulcer.  The  wall  of  the  duodenum  is  hypertrophied, 
the  degree  varying  in  different  cases.  In  one  of  my  cases  it  resembled  the  wall  of 
the  stomach  when  grasped  between  the  finger  and  thumb.  The  pylorus  is  usually 
dilated  ;  in  one  case  it  admitted  three  fingers.  This  is  not  invariable,  however,  and 
the  maintenance  of  the  tonicity  of  the  pylorus  may  modify  the  clinical  picture,  as  will 
be  indicated  later. 

The  small  intestines  will,  as  a  rule,  be  found  empty  and  lying  in  the  true  pelvis.  On 
drawing  up  the  small  intestines  by  pulling  on  the  mesentery,  a  feeling  of  resistance  is 
encountered  and  the  intestines  will  sometimes  leave  the  pelvis  with  a  "pop".  In  other 
cases  it  is  the  ciecimi  and  lower  part  of  the  ascending  colon  which  occupy  the  true  pelvis 
and  offer  resistance  when  an  upward  pull  is  applied  to  the  mesentery.  If  the  duodenum 
is  distended  at  the  time  of  examination,  and  a  finger  be  passed  behind  the  root  of  the 
mesentery  and  the  latter  lifted  forwards,  the  duodenal  content  will  immediately  pass  on 
and  fill  up  the  duodenojejunal  loop. 

Symptomatology. — The  patient  is  usually  a  female  of  somewhat  spare  build  and  of 
the  visceroptotic  type.  She  gives  a  history  of  stomach  trouble  for  many  years,  usually 
since  childhood.  She  will  state  that  she  has  always  had  to  be  careful  of  what  she  ate, 
otherwise  she  suffered  from  epigastric  pain  and  flatulence.  Periodically  she  has  had 
"bilious  attacks',  with  nausea  and  vomiting.  At  the  age  of  thirty  or  thereabouts  the 
symptoms  become  aggravated.  Epigastric  discomfort  and  flatulence  follow  all  but  the 
simplest  of  meals.  Walking  and  standing  aggravate  these  symptoms  ;  rest  in  bed  gives 
a  certain  amount  of  relief.  Some  patients  will  volunteer  that  they  have  found  that  lying 
on  the  face  or  in  the  genu-pectoral  jjosition  will  give  relief.  In  addition  to  the  chronic 
flatulent  dyspepsia  so  suggestive  of  a  biliary  condition,  they  suffer  from  what  they  term 
their  "attacks".  These  are  the  typical  popular  "bilious  attacks"  consisting  of.  first,  a  day 
of  headache  and  nausea  and  epigastric  discomfort,  sometimes  amounting  to  actual  pain  ; 
this  is  followed  by  vomiting,  first  clear,  then  bilious.  This  may  last  for  a  whole  day,  after 
which  the  patient  feels  completely  relieved,  although  relatives  remark  that  she  looks 
hollow-eyed  and  has  a  tinge  of  jaundice.  Such  attacks  tend  to  recur  at  intervals  of  four 
to  five  weeks,  and  are  ushered  in  by  constipation.  In  a  few  cases  the  nausea,  headache, 
lassitude,  and  epigastric  pain  are  the  most  pronoimccd  symptoms,  and  vomiting  is  an 
occasional  and  late  symptom.  In  such  cases  it  would  appear  that  a  tonic  pylorus  resists 
the  duodenal  tension  until  at  last  it  gives  way,  bile  regurgitates,  is  vomited,  and  relief  is 
obtained.  The  persistence  of  such  symptoms  over  a  ])r()longed  {)eriod  is  apt  to  lead  to  a 
state  bordering  on,  if  not  actually  of,  neurasthenia,  when  the  subjective  symptoms  com- 
plained of  multi])ly  by  analysis  and  make  diagnosis  more  difficult. 

Physical  Signs. — In  a  pronounced  case,  examination  of  the  abdomen  may  reveal  a 
definite  epigastric  fullness.  This,  however,  will  usiially  not  be  detectable.  When  asked 
to  indicate  the  site  where  pain  is  felt,  the  patient  will  refer  to  a  point  about  one  inch 
above  the  umbilicus,  and  usually  slightly  to  the  left  of  the  mid-line.  At  this  area  some 
superficial   cutaneous   hvpera,'sthesia  may   be  detected.     In  some  cases  the  seat   of  pain 
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is  located  to  the  right  of  tiie  mid-hne.  Firm  pressure  by  the  examining  hand  from  below 
upwards  tends  to  relieve  the  pain.  Should  the  duodenum  be  distended  with  gas  at  the 
time  of  examination,  a  definite  tympanitic  swelling  may  be  made  out  above  the  colon. 
This  I  have  seen  in  one  case,  but  it  must  certainly  be  unusual.  Succussion  will  show  the 
stomach  to  be  dilated.     Duodenal  succussion  I  have  never  elicited. 

X-ray  Examination. — The  evidence  of  such  examination  is  variable,  for,  whilst 
definite  retention  of  bismuth  in  the  duodenum,  and  particularly  in  the  most  dilated  first 
portion,  is  obvious  in  some  cases,  on  the  other  hand  no  such  delay  has  been  observed  in 
cases  which  at  operation  showed  immistakable  signs  of  duodenal  obstruction  with  dilata- 
tion. Could  the  patients  be  subjected  to  .r-ray  examination  during  one  of  their  'attacks', 
one  would  doubtless  obtain  some  more  useful  evidence.  Marked  ptosis  of  the  caecum  and 
ascending  colon  may  be  shown  by  the  rays,  and  may  indicate  the  causal  factor  and  the 
appropriate  treatment. 

Treatment. — As  this  condition  is  so  often  merely  a  complicating  factor  in  viscei-o- 
ptosis,  treatment  by  rest  with  the  foot  of  the  bed  elevated,  massage,  feeding,  and,  later,  an 
abdominal  support,  and  suitable  exercises,  may  reasonably  be  expected  to  relieve  the  earlier 
and  less  pronounced  cases.  For  the  severer  cases,  and  those  in  which  medical  measures 
have  failed  to  give  relief,  operative  treatment  must  be  considered.  This  will  be  of  two 
types  :  it  will  be  directed  either  to  removing  the  drag  on  the  mesentery,  or  to  short- 
circuiting  the  obstruction.  If.  at  the  operation,  the  drag  is  obviously  due  to  ptosis  of  an 
abnormally  mobile  ca'cum  and  ascending  colon,  plication  or  fixation  of  these,  or  both 
measures  combined,  will  be  indicated  and  will  give  relief.  In  two  cases  which  I  have 
treated  in  this  way  the  results  have  been  quite  satisfactory.  Bloodgood.  in  five  cases  of 
this  kind,  resected  the  proximal  colon  with  a  successful  result. 

On  the  other  hand,  if  the  proximal  colon  is  fixed  and  the  drag  is  due  to  prolapsed  small 
intestines  or  to  some  less  obvious  cause,  or  if  the  dilatation  is  so  extreme  as  to  have  altered 
the  relations  of  the  third  part  of  the  duodenum,  a  short-circuiting  operation  is  indicated 
and  will  undoubtedly  give  the  most  satisfactory  result.  The  operation  of  duodeno- 
jejunostomy -making  a  lateral  anastomosis  between  the  third  part  of  the  duodenum  and 
the  first  loop  of  jejunum — is  both  a  safe  and  a  satisfactory  operation  when  the  duodenum 
is  dilated.  With  the  transverse  colon  thrown  upwards,  the  bulging  third  part  of  the  duo- 
denum rises  into  the  wovuid.  A  transverse  incision  is  made  through  the  peritoneum 
covering  it,  and,  by  a  little  blunt  dissection,  the  bowel  is  easily  mobilized  sufficiently  to 
allow  of  an  anastomosis  clamp  being  applied.  If  a  straight  clamp  cannot  be  satisfactorily 
used,  a  Brunner's  angled  clamp  will  prove  useful  (Fig.  204).  The  first  loop  of  jejunum, 
about  seven  inches  from  the  duodenojejimal  flexure,  is  brought  alongside  and  similarly 
clamped,  and  a  lateral  anastomosis  performed.  In  all  the  five  cases  in  which  I  have  per- 
formed the  operation,  interrupted  linen  sutures  for  the  outer  row,  and  catgut  for  the  inner 
rows,  of  sutures  have  been  used.  Linen  was  used  for  the  outer  layers  because  I  was  not 
sure  of  the  healing  properties  of  the  duodenal  wall  in  its  retroperitoneal  part.  This,  how- 
ever, has  proved  so  satisfactory  that  I  should  not  now  hesitate  to  use  catgut  throughout 
At  the  conclusion  of  the  anastomosis  the  upper  cut  edge  of  the  peritoneum  is  stitched  to 
the  duodemmi  with  one  or  more  sutures  (Fig.  205). 

After-treatment — Sips  of  water  by  the  mouth  and  rectal  salines  for  the  first  forty- 
eight  hours,  after  which  a  steadily  increasing  diet  has  been  given  in  all  cases.  The 
post-operative  course  has  been  quite  uneventful  in  all  five  cases  ;  no  vomiting  and  less 
discomfort  than  after  most  abdominal  operations  have  been  the  rule.  At  the  end  of  a 
week,  all  the  patients  have  expressed  themselves  as  feeling  better  than  for  years  before, 
pain  and  discomfort  having   gone  and  appetite  returned. 

Consequences  of  Chronic  Duodenal  Ileus — Stasis  in  the  duodenum,  besides  leading 
to  toxic  phenomena,  such  as  the  headache,  nausea,  and  malaise  associated  with  a  bilious 
attack,  may,  by  allowing  bacteria  to  multiply,  be  a  source  of  infection  to  its  own  wall  and 
to  adjacent  viscera  which  communicate  with  its  lumen.  The  association  of  duodenal 
ulcer  with  chronic  duodenal  ileus  is  too  frequent  to  be  mere  coincidence,  and  stasis  in  the 
duodenum  must  be  registered  as  one  of  the  predisposing  causes  of  duodenal  ulcer  and  as 
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a  factor  which  may  determine  the  gravity  of  a  perforation  (as  in  Case  2),  and  prejudice 
the  success  of  the  usual  operative  treatment  of  the  ulcer  (as  in  C(tsc  ;J).  The  association 
of  a  gastric  ulcer  with  duodenal  ileus  is  one  which  I  have  met  with,  and,  froni  the  patient's 
long  history,  it  appeared  that  the  latter  was  the  preceding  condition.  The  frequency 
with  which  so-called  acute  gastromesenteric  ileus  has  supervened  after  operation  on  the 
biliary  passages  has  led  more  than  one  observer  to  ask  whether  a  chronic  duodenal 
obstruction  was  not  present  before  the  acute  obstructive  symptoms  supervened. 

The  escape  of  duodenal  contents  through  a  biliary  hstula  in  a  case  of  bilious  vomiting 
after  an  operation  on  the  conmion  bile-duct  demonstrated  to  me  the  possibility  of 
duodenal  obstruction  leading  to  infection  of  the  biliary  passages.  Similarly,  the  hnding 
of  marked  dilatation  of  the  duodenum  at  a  post-mortem  on  a  fatal  case  of  acute  lurmor- 
rhagic  pancreatitis  suggested  that  duodenal  stasis  might  have  led  to  the  entrance  of 
infective  duodenal  contents  into  the  i)ancreatic  duct,  and  activation  of  the  pancreatic 
ferments. 

These  are  questions,  however,  on  which  nuich  more  evidence  than  I  can  furnish  must 
be  brought  forward  before  any  conclusions  of  value  can  be  drawn. 

Relation  of  Duodenal  Obstruction  to  Vicious  Circle  after  Gastro-enterostomy. 
Among  the  niunerous  causes  of  disappointment  after  gastro-enterostomy  cited  by 
Moynihan,*"  this  condition  finds  no  place.  None  the  less  I  am  convinced  that  it  is  one  of 
the  common  causes  of  trouble,  and  particularly  of  regurgitant  vomiting  after  that  opera- 
tion. Most  surgeons  can  recall  cases  in  which,  under  the  diagnosis  of  duodenal  or  gastric 
ulcer,  the  abdomen  was  opened  and  no  ulcer  foimd,  but  possibly  some  dilatation  of  the 
first  part  of  the  duodenum  noted,  and  in  which  a  gastro-enterostomy  was  performed.  All 
surgeons  are  unanimous  now  that  the  operation  in  such  cases  was  a  mistake,  familiar 
as  they  are  with  the  frequency  of  its  post-operative  troubles.  When  the  question  of 
re-operating  in  such  cases  is  raised,  the  possibility  of  duodenal  ileus  should  be  kept  in 
mind  and  the  advisability  of  a  duodenojejunostomy  considered.  Moreover,  even  although 
a  duodenal  or  a  gastric  ulcer  be  present,  if,  in  the  history  of  the  case,  long-standing 
Hatulent  dyspepsia  with  attacks  of  vomiting  be  prominent  features,  and  if,  at  the 
operation,  unmistakable  dilatation  of  the  duodenimi  be  present,  the  advisability  of  a 
duodenojejunostomy,  either  alone  or  along  with  a  gastro-enterostomy,  should  be  seriously 
thought  of. 

In  one  of  my  cases,  in  which  the  history  of  pain  and  discomfort  extended  over  thirty 
years,  and  in  which  the  duodenal  dilatation  was  extreme,  there  was  a  well-marked  gastric 
ulcer  on  the  lesser  curvature  of  the  stomach.  A  duodenojejunostomy  was  performed, 
and  the  idcer  was  left  alone.  The  patient's  pain,  which  had  been  pronoimced,  and  all  the 
other  symptoms,  disappeared  after  the  operation,  and  she  has  remained  well. 

I  have  purposely  considered  the  whole  (question  of  duodenal  ileus  as  it  has  presented 
itself  to  me.  Since  making  most  of  those  observations  I  have  discovered  that  both  in 
America  and  in  France  other  observers  have  reached  conclusions  almost  precisely  the 
same.  Thus,  Finney,i^  Stavely,!^  Codman,^^'  Bloodgood,  Spence  and  Graham,^*  and 
Kellogg^^  have  all  recognized  the  condition  and  treated  it  on  similar  lines  :  Kellogg,^* 
indeed,  in  a  recent  article,  reports  over  forty  cases  in  which  he  has  done  the  operation  of 
duodenojejunostomy.  The  operation  was  first  suggested  by  Barker  in  1906,  and  was 
first  performed  by  Stavely  in  1908.  In  France,  Duval,  Delbet,^^  Gregoire,  ^'illette, 
Savariaud,^'*  Kotrereff,^*^  and  others  have  recently  reported  cases  some  of  which  were 
successfully  treated  by  duodenojejunostomy.  From  Australia,  Devine-'"  reports  three 
cases  successfully  treated  on  similar  lines.  Without  entering  into  any  analysis  of  the 
recorded  cases,  one  may  state  that  the  clinical  picture  and  operative  findings  in  all 
coincide  with  and  confirm  the  observations  which  I  have  made,  and  strengthen  my  con- 
viction that  we  are  here  dealing  with  a  pathological  and  clinical  entity.  In  this  country 
the  condition  has,  so  far  as  I  am  aware,  received  practically  no  attention,  and  this  paper 
is  published  with  the  object  of  directing  attention  to  the  recognition  and  treatment  of  a 
class  of  case  which  has  hitherto  defied  surjrical  treatment. 
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CONCLUSIONS. 

1 .  Chronic  duodenal  ileus  from  coinpression  of  the  third  part  of  the  duodenum  by 
the  root  of  the  mesentery  is  a  clinical  and  pathological  entity. 

2.  It  may  be  associated  with  duodenal  or  gastric  ulcer,  and  with  biliary  and  pan- 
creatic lesions. 

3.  Visceroptosis,  and  congenital  lack  of  fixation  of  the  proximal  colon,  predispose  to 
its  development. 

4.  Fixation  of  the  proximal  colon  may  relieve  certain  cases. 

5.  Drainage  of  the  dilated  duodenum  by  duodenojejunostomy  is  the  most  certain 
method  of  treatment,  and  the  only  one  suited  for  well-developed  and  late  cases. 

G.  Acute  dilatation  of  the  stomach,  either  idiopathic  or  post-operative,  is  probably 
merely  a  gross  manifestation  of  a  previously  present  chronic  condition. 

I  wish  to  express  my  thanks  to  Mr,  J.  W.  Dowden  for  his  kindness  in  allowing  me  to 
study  the  pathology  and  to  publish  the  notes  of  Case  3,  which  was  under  his  care,  and  to 
Mr.  J,  N.  J.  Hartley  for  his  assistance  and  helpful  advice  in  the  study  of  some  of  these 
eases. 
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TESTICULAR    SYMPTOMS    IN    APPENDICITIS. 

By    ZACHARY   COPE,    London. 

So  far  lis  I  am  aware,  the  testicular  symptoms  in  appendicitis  have  never  claimed 
more  than  a  casual  notice  in  even  the  most  exhaustive  treatises  on  the  subject  of 
api)endicular  disease.  Most  writers  do  not  seem  to  be  aware  of  their  occurrence.  Yet 
the  subject  is  of  considerable  imjjortance,  for  misdiagnoses  may  result  from  lack  of 
appreciation  of  the  symptom. 

Testicular  pain  or  discomfort  occurs  in  probably  about  5  per  cei^t  of  the  cases  of 
a])pendicitis  occurring  in  the  male.  The  pain  is  often  not  so  severe  as  the  general 
abdominal  pain,  and  may  not  be  complained  of  by  the  patient  unless  he  be  directly 
questioned  on  the  point.     The  ])ain  is  either  a  dull  aching  or  of  a  sharp  shooting  nature. 

ILLUSTRATIVE     CASES. 

("rt.se  1. — A  medical  man,  atje  27,  who  was  known  to  have  a  mobile  rij^ht  kidney,  was  one 
morning  seized  with  rather  vague  pain  in  the  liypogastriiun  and  dull  ])ain  in  the  testicles.  There 
was  no  vomiting,  but  acute  loss  of  appetite,  and  nausea.  Flatulence  and  discomfort  were  experi- 
enced in  the  right  renal  region.  The  patient  himself  thought  that  he  was  suffering  from  a 
DietFs  crisis,  and  this  opinion  was  concurred  in  by  a  surgeon  who  saw  the  case  within  eight 
hours  of  the  onset.  After  rest  in  bed  for  a  week  the  symptoms  abated,  an  abdominal  belt  with 
s])eeial  renal  pad  was  ordered,  and  the  ])atient  allowed  to  go  away  to  the  seaside.  A  week  later 
lie  noticed  a  rather  tender  lump  in  the  right  iliac  region,  and  felt  the  renal  i)ad  irksome.  Thinking 
the  kidney  might  have  become  displaced  again,  he  returned  to  town,  where  his  temperature  was 
foiuid  to  be  101°.  Kxamination  revealed  a  fluctuant  swelling,  and  a  large  appendicular  abscess 
was  successfully  drained.  The  j)aticnt  later  extruded  a  concretion  from  the  sinus  left  after  drainage. 
When  ai)pendieectomy  was  xmdertaken  a  month  later,  only  the  stump  of  the  apjjendix  was  founil 
attached  to  the  cieciun. 

Case  2. — B,  S.,  a  man  about  30  years  old,  was  taken  with  vague  right-sided  abdominal  pain, 
INIay  12,  1914.  During  the  night  the  pain  became  much  worse,  and  he  vomited.  When  I  saw  him 
at  (5.30  a.m.  on  the  13th,  there  was  pain  on  pressure  at  the  right  erector-costal  angle,  and  some 
rigidity  of  the  anterior  abdominal  muscles  on  the  right  side.  He  complained  that  the  pain  went 
down  into  the  right  testicle,  and  that  the  day  previously  his  urine  had  been  dark-coloured. 
Provisionally  I  diagnosed  renal  colic,  gave  morphine,  and  arranged  for  an  .I'-ray  photograph  to  be 
taken.  The  radiogram  showed  a  shadow  just  external  to  the  line  of  the  ureter  which  the  radio- 
logist said  was  j)rol)ably  a  calcareous  gland.  In  view  of  the  symptoms  I  thought  this  might  be 
a  stone  in  the  ureter,  and  after  cystoscopy  I  explored  the  right  ureter  by  open  incision.  The  ureter 
was  quite  normal,  but  on  opening  the  peritoneum  at  the  anterior  part  of  the  wound  I  found  and 
removed  an  acutely  inflamed  appendix — non-adherent  and  imperforated — with  a  calcified  gland 
the  size  of  a  hazel-nut  embedded  in  the  ajjpcndicular  mesentery. 

Case  3. — Mr.  G.  History  of  five  days"  illness  with  abdominal  pain,  vomiting,  fever,  and 
abdominal  distention.  No  trouble  with  micturition,  but  had  some  i)ain  in  the  left  testicle.  I 
opened  a  large  pelvic  abscess  on  the  sixth  day  of  the  illness. 

Case  4.  (not  under  my  care). — H.  C,  age  26.  History  of  abdominal  pain,  first  epigastric, 
then  right  iliac.  Pain  also  radiated  to  the  right  testicle.  Neither  vomiting  nor  nausea.  Two 
days  later  pain  still  in  right  iliac  fossa  and  riifht  testicle.  Operation  revealed  a  gangrenous 
ap{)endix  in  the  right  iliac  fossa. 

Case  5. — Mr.  D.,  age  ;"58,  at  11  a.m.  on  the  morniny;  of  Feb.  20.  1U21,  felt  a  severe  pain  in  his 
left  testicle.  For  an  hour  and  a  half  this  pain  was  unaccompanied  by  any  other  symptoms,  hut 
at  12.30  there  ensued  generalized  abdominal  pain.  Later,  the  pain  settled  in  the  riuiit  iliac  region. 
There  was  anorexia,  but  no  nausea  or  vomitinj^.  Two  days  later,  when  I  saw  him,  there  was  definite 
evidence  of  abscess  formation  in  the  riyht  iliac  fossa.  I  opened  the  abscess,  and  removed  a  per- 
forated appendix  lying  on  the  ilio])soas  nuiscle.  There  was  a  concretion  in  the  appendix,  and  the 
aj)pendical  mesenteric  vessels  were  thrombosed. 
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In  all  these  recorded  cases  the  testicles  showed  no  sign  of  local  inflammation  or 
disease.  I  have  seen  at  least  two  other  cases,  but  these  five  serve  to  illustrate  the  main 
facts,  which  may  be  summarized  as  follows  : — 

Pain  in  either  the  right  or  left  testicle,  or  in  both  testicles,  may  accompany  acute 
a})pendicitis.  This  pain  is  due  to  the  appendical  disease,  and  is  not  dependent  on  any 
disease  of  the  genito-urinary  system. 

Though  the  testicular  pain  is  usually  associated  with  perforation  of  the  appendix,  it 
may  accompany  ajjpendicitis  without  perforation  (Case  2). 

The  testicular  pain  may  precede  the  onset  of  the  abdominal  pain  by  at  least  an  hour 
or  two,  though  this  is  unusual. 

The  duration  of  the  pain  may  be  short  or  as  long  as  two  days. 

Cause  of  the  Pain. — Whilst  it  is  tempting  to  suggest  that  direct  irritation  of  the 
sympathetic  nerves  accompanying  the  spermatic  artery  may  account  for  the  testicular 
pain,  yet  the  facts  that  ihe  pain  may  be  on  the  left  side,  and  may  occur  with  an 
unperforated  appendix,  negative  that  ex])Ianation  for  at  least  some  of  the  cases. 

The  sympathetic  nerve-supply  of  the  testicle  is  from  the  tenth  spinal-cord  segment, 
whilst  fibres  from  the  first  lumbar  go  to  the  cord  and  cremaster.  I  believe  there  is  clinical 
evidence  to  show  that  the  appendix  is  supplied  chiefly  from  the  tenth  spinal-cord  segment. 
May  the  testicular  pain  not  be  explained  most  easily  as  a  pure  referred  pain,  since  the 
appendix  and  testicles  appear  to  be  supplied  by  the  same  cord  segment. 

When  a  pelvic  abscess  has  formed,  possibly  direct  irritation  of  the  vasa  deferentia 
or  seminal  vesicles  might  cause  testicular  j)ain. 

Retraction  of  the  Testicle  is  occasionally  noted  in  ai)j)endicitis.  This  may  be  due 
to  irritation  of  the  genitocrural  nerve  causing  a  contraction  of  the  cremaster. 

As  evidence  of  the  importance  of  the  testicular  sym})toms  in  appendicitis,  one  need 
only  read  the  account  of  the  first  two  cases,  where  renal  conditions  were  diagnosed  in 
consequence  of  the  pain  in  the  testicle.  In  one  of  these  the  correct  diagnosis  was  not 
made  till  a  large  abscess  was  detected  a  week  after  the  onset  of  the  illness. 
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FRACTURE    OF    THE    HUMERUS    IN    AN    INDIVIDUAL 
WITH    OBSCURE    BONY    LESIONS. 

Hv   i;.   E.   HUGHES,   Manchkstkh, 

This  case  is  j)ut  on  record  with  the  hope  that,  in  the  Hf>ht  of  further  knowledfje,  a  more 
satisfactory  interpretation  of  the  bony  lesions  described  may  be  forthcomin<'-  than  is 
given  here. 

The  patient,  age  55  years,  a  foreman  plumber  by  occupation,  boarded  a  slowly- 
moving  tram-car  in  Manchester  in  January, 
1921.  To  gain  the  platform  he  grasped  the 
vertical  hand-rail  of  the  car  with  his  right  hand 
and  sprang  on  to  the  lower  step.  In  doing  so 
he  experienced  a  sensation  as  though  the  rail 
had  given  way,  and  on  releasing  his  hold  the 
arm  fell  to  his  side  and  he  realized  that  it  had 


Fig.  :;iHi. — Ki^-lit  luinierus,  showing,'  oblique  fraftiire  ut  juiictioii 
of  miiltlle  anil  lower  thirds,  atropliy  of  compact  bone,  mid  cystic 
di-sccise  of  lower  fral,^Ilellt. 

VOL    IX. — NO.   31. 


i'Ki.  2117. — Left   Immcnis,  showiiits'  cystic  ilise;i--^e 
and  periosteal  new  boue  formation. 
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sustained  some  injury.  The  car  took  him  past  the  Central  Branch  of  the  Manchester 
Royal  Infirmary,  where  he  alighted  to  seek  treatment.  A  fracture  of  the  right 
humerus  was  diagnosed,  and  confirmed  later  by  a  radiograph  (Fig.  206),  and  on 
15th  January  he  was  transferred  to  the  out-patient  department,  where  he  first  came 
under  my  notice. 

My  first  impression  was  that  there  was  a  pathological  fracture  occurring  in  a  humerus 
the  seat  of  a  new  growth,  possibly  a  secondary  carcinoma.  An  examination  was  therefore 
made  of  those  organs  carcinoma  of  which  is  specially  liable  to  produce  metastases  in 
bones.  This  examination  gave  a  negative  result.  A  recjuest  was  then  made  for  a  radio- 
graph of  the  left  liumerus  for  purposes  of  comparison.  The  receii)t  of  this  radiograph 
(Fig.  207)  led  naturally  to  a  more  extensive  examination  of  the  osseous  system,  and  further 
radiographs  were  taken  (Fig.  208  to  210)  after  a  j^reliminary  screening  suggested  by 
Dr.  J.  B.  Higglns. 

Meanwhile  a  history  of  syphilis  (chancre)  thirty  years  previously,  and  for  which  he 
was  treated  with  medieiiic  for  a  couple  of  years,  was  obtained  ;    and  a  Wassermann  test 


Fig.  208. — Upper  end  of  left  humerus,  showing  extensive  cystic  disease. 

was  returned  as  being  positive  in  1-40  dilution.  The  patient  showed  no  collateral  evidence 
of  syphilis,  external  examination  of  the  bones  gave  no  indication  of  any  underlying  disease 
— the  man  himself  complained  only  of  a  little  rheuinatism  in  the  left  shoulder — and  the 
urine  was  normal. 

The  subsequent  history  may  be  stated  briefly.  The  fracture  united  well  in  a  normal 
fashion,  immobilization  was  entirely  discarded  at  the  end  of  fourteen  days,  and  a  course 
of  massage  and  movements  instituted.  At  his  own  request  the  patient  returned  to  his 
work,  which  involved  no  manual  labour,  a  month  after  the  accident.  At  the  present  time, 
two  months  after  the  accident,  the  limb  is  fully  functional. 

Observations. — 1.  The  Fracture. — The  etiology  of  the  fracture  is  of  some  interest. 
Although  I  am  now  of  opinion  that  it  was  caused  by  muscular  contraction,  I  do  not  think 
that  the  pathological  condition  of  the  bone  can  be  altogether  disregarded.  It  is  unlikely 
that  such  an  accident  would  occur  to  a  normal  bone,  and  I  therefore  consider  that  the 
pathological  condition  of  the  bone  is  to  be  regarded  as  a  strong  predisposing  cause.     The 
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()l)li(iuity  of  the  fracture  also  is  a  point  in  favour  of  an  exciting  cause  by  indirect  violence, 
whicli  in  tiiis  case,  I  take  it,  is  nuiscular  contraction. 

2.  The  Bonif  Lesions. — In  endeavouring  to  elucidate  the  etiology  of  a  number  of  lesions 
in  the  same  individual,  one  invariably  seeks  a  conunon  cause.  In  tiiis  jjarticular  case  it 
may  be  that  syphilis  is  the  sole  causative  factor,  but  there  arc  dillicultics  in  clTccting  a 
total  reconciliation. 


Fig.  209. — Right  femur  and  ischium,  sliowinf;  rarefaction  (?  cystic 
condition)  of  great  trochanter;  periosteal  tiiickening,  witii  tendency 
to  formation  of  cysts,  of  femoral  shaft  ;  and  cystic  disease  of 
isthium. 


Pig.  210.— Eight  tibia  and  fibula,  sliowing  fibrous 
hyperplasia  of  libula. 


The  lesions  may  be  roughly  grouped  as  follows  : — (1)  Fibrous  hyperplasia,  seen  in  the 
right  fibula  ;  (2)  Cystic  degeneration,  seen  particularly  in  the  left  humerus  and  also  in 
the  right  humerus,  right  ischium,  and  both  femora  ;  (3)  Periosteal  new  bone  formation, 
seen  especially  in  the  right  ilium  and  right  femur  ;  (4)  Atrophy  of  the  compact  bone  of 
the  right  humeral  shaft. 

The  first  and  second  groups  strongly  suggest  osteitis  fibrosa  and  osteitis  fibrosa  c\.>lica 
respectively.     These  diseases  are  possibly  related  to  syphilis,  although  the  relation  has 
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not  yet  been  definitely  established.  The  absence  of  any  bending  of  the  affected  bones 
is  a  noteworthy  feature. 

The  question  of  new  growth  has  been  considered,  but,  as  already  stated,  no  extraneous 
malignant  disease  was  found,  and  the  rapid  union  of  the  fracture  disposes  of  the  possibility 
of  a  primary  malignant  growth  of  bone.  Absence  of  an  albumosuria  disfavours  a 
myelomatosis. 

The  third  group  is  probably  of  syphilitic  origin,  but  I  am  at  a  loss  to  account  for  the 
atrophy  of  the  right  humeral  shaft. 

The  patient  is  now  undergoing  a  course  of  salvarsan  treatment,  and  it  will  be  inter- 
esting to  observe  to  what  extent,  if  any,  these  lesions  show  a  disposition  to  change. 

My  thanks  are  due  to  Dr.  A.  E.  Barclay  and  Dr.  J.  B.  Iliggins,  of  the  radiological 
department  of  the  Manchester  Royal  Infirmary,  for  the  radiographic  prints. 
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NOTE    ON    A    SERIES    OF    100    OPERATIONS    FOR    GALL-STONES 
IN    PRIVATE    PATIENTS:    WITH    SPECIAL    REFERENCE    TO 

RECURRENCE. 

By   Sir   GILBERT   BARLING,    Birmingham. 

Ix  February  last  I  was  asked  to  see  a  lady,  age  74,  upon  whom  I  had  operated  some 
years  previously  for  gall-stones  in  the  gall-bladder  and  common  duct.  The  gall-bladder 
was  removed,  the  duct  cleared  of  soft,  mortar-like  stones,  washed  out,  and  drained.  A 
good  recovery  followed,  and  the  patient  remained  perfectly  well  for  nearly  six  years, 
when  she  experienced  a  severe  attack  of  pain  in  the  upper  abdomen,  without  vomiting, 
and  this  was  followed  by  jaundice  in  a  day  or  two.  After  a  few  days  in  bed  the 
jaundice  quickly  diminished,  and  the  patient  was  allowed  to  get  up,  but  a  return  of 
])ain  followed,  with  increase  of  jaundice,  a<j;ain  without  vomiting.  I  saw  the  patient  on 
this  occasion,  and  foimd  her  moderately  jaundiced  and  with  some  tenderness  over  the 
tail  of  the  ])ancreas.  She  described  her  attacks  of  pain  as  a  bad  stomach-ache,  and  as 
different  from  the  jjain  of  her  old  attacks  of  colic.  I  thought  it  probable  that  her  recent 
illness  was  due  to  jjancreatitis  rather  than  to  recurrence  of  stone  in  the  common  duet. 
When  I  saw  the  patient  again  she  had  suffered  attacks  of  pain  with  vomiting,  which  in 
the  opinion  of  her  medical  adviser.  Dr.  Starkie,  were  fairly  typical  of  gall-stone  colic. 

At  the  second  operation,  on  May  22,  exposure  of  the  common  duct  was  fairly  diflicult 
owing  to  old  extensive  adhesions  ;  the  duct  was  occupied  by  masses  of  soft,  ill-formed 
stone  ;  it  was  cleared,  syringed  out,  a  large  bougie  passed  into  the  duodenum,  and  a  good 
recovery  followed. 

The  experience  of  this  patient  induced  me  to  undertake  an  incpiiry  into  the  subse- 
quent history  of  gall-stone  cases,  and  for  this  purjiose  I  have  investigated  the  history  of 
my  last  100  cases  operated  upon  in  i)rivate,  the  dilliculty  of  obtaining  subsequent  history 
from  hospital  cases  being  too  great. 

Of  the  100  cases,  6  died  as  the  result  of  the  operation,  or  of  conditions  jjresent 
which  were  beyond  control.  One  patient,  a  male,  age  31,  a  mentally  defective,  had  a 
perfectly  simple  operation  for  stones  in  the  gall-bladder  only  ;  there  was  little  manipu- 
lation, and  the  gall-bladder  was  drained.  I  did  not  see  the  jjatient  again,  but  was 
informed  that  for  six  days  progress  was  perfectly  satisfactory,  and  then  a  condition  set 
in  which  was  ascribed  to  acute  myocardial  failure,  and  the  patient  died  in  three  days. 
The  second  death  was  in  a  lady  of  middle  age,  upon  whom  I  had  operated  seven  years 
previously  for  intestinal  obstruction  arising  immediately  after  parturition.  To  relieve 
the  obstruction,  which  was  due  to  growth  in  the  transverse  colon,  a  colotomy  was  per- 
formed. Twelve  days  later,  when  I  j)roposed  to  remove  the  growth,  I  foimd  on  re-opening 
the  abdomen  that  in  addition  to  the  carcinoma  which  was  the  actual  cause  of  the 
obstruction,  the  colon  was  the  site  of  widespread  papillomata,  and  it  was  necessary  to 
excise  the  colon  from  the  caecum  to  the  sigmoid  flexure,  these  two  portions  being  then 
united  by  lateral  anastomosis.  The  patient  remained  well  for  six  years,  and  then  suffered 
symptoms  of  gall-stone,  for  which  I  operated  in  April,  1918.  I  do  not  remember  that 
I  have  ever  had  greater  dilliculty  in  finding  the  gall-bladder :  adhesions  of  the  densest 
character  existed  everywhere,  and  the  organ  itself  was  very  shnmken.  Stones  were 
removed  from  it  and  from  the  common  duct.  Aroimd  the  latter  there  was  a  collection 
of  pus.  In  the  later  stages  of  the  operation  some  large  vein  was  torn,  either  the  portal 
or  one  of  its  innnediate  tributaries.     Much  blood  was  lost  in  trving  to  secure  this,  and 
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eventually  I  left  forceps  on;  but  haemorrhage  recurred,  and  from  this  the  patient  died. 
Looking  back  on  this,  I  wonder  whether  I  should  have  done  better  to  persist  in  my 
endeavour  to  tie  the  vessel  in  a  patient  profoundly  shocked  by  a  severe  and  prolonged 
operation  and  loss  of  blood.  In  one  other  case  in  which  I  had  similar  dilficvilty,  the 
closure  of  the  vessel  by  forceps  was  carried  out  safely.  The  remaining  deaths  were  in 
patients  very  vmdesirable  subjects  for  any  operation.  One,  a  male,  age  68,  gouty  and 
alcoholic,  with  stone  in  the  common  duct,  rigors  and  high  temperature,  died  on  the 
fifth  day  after  operation.  The  second,  a  doctor,  age  58,  alcoholic  and  deeply  jaundiced, 
had  stones  in  the  gall-bladder,  a  greatly  dilated  common  duct  from  the  pressure  of  a 
chronically  inflamed  pancreas,  and  also  severe  cirrhosis  of  the  liver  ;  he  died  on  the 
following  day.  The  third,  a  male,  60  years  of  age,  the  subject  of  gall-stone  attacks  for 
ten  years,  with  recent  severe  illness  associated  with  high  temperature  but  free  from 
jaundice,  had  suppuration  around  his  gall-bladder,  and  died  in  a  few  days  from  a 
spreading  peritoneal  infection.  The  fourth  patient  was  a  feeble  elderly  lady  with  stone 
in  gall-bladder  and  common  duct,  and  she  died  from  shock  on  the  day  following 
operation. 

On  looking  over  the  table  of  the  100  cases,  the  most  striking  feature  is  the  more 
frequent  removal  of  the  gall-bladder  as  an  alternative  to  draining  it  in  the  later  cases  of 
the  series.  In  the  last  50  cases,  the  gall-bladder  was  removed  in  40  ;  but  in  the  first  50, 
removal  was  effected  only  in  13  cases.  I  suppose  that  my  practice  of  removing  the  gall- 
bladder as  a  routine  procedure  now,  is  similar  to  that  of  other  surgeons.  There  is  much 
to  be  said  for  the  i)ractice  ;  always  an  infected  organ  in  the  presence  of  stone,  I  doubt 
if  it  is  ever  freed  from  infection  by  draining  it  ;  tlius  conditions  remain  which  caused 
formation  of  stone  in  the  first  instance.  The  absence  of  the  gall-bladder  appears  to  me 
as  little  harmful  as  the  absence  of  the  vermiform  a])i)endix  ;  but  other  cases  similar  to 
that  described  at  tlie  commencement  of  this  note  have  occurred  in  my  practice,  and  give 
occasion  for  thought,  and  to  this  point  I  return  later.  One  thing  perfectly  clear  in  my 
mind  is  that  patients  recover  more  easily  and  quickly  if  the  gall-bladder  is  removed 
rather  than  drained  ;  there  is  less  likelihood  of  infection  of  the  abdominal  wound,  and 
the  scar  is  firmer.  At  first  rather  conservative  in  removing  the  organ,  fearing  that  it 
im])lied  some  additional  risk,  I  have  now  arrived  at  the  conclusion  that  removal  does  not 
add  to  the  risk,  excepting  in  such  conditions  as  I  am  about  to  mention.  In  my  later 
cases  abstention  from  removal  has  been  due  to  wides{)read  suppuration  round  the  gall- 
bladder, to  the  desire  to  shorten  the  operative  measures  in  feeble  jjatients — as  for  instance 
those  with  extensive  pancreatitis — or  to  the  fact  that  the  patient  has  given  rise  to 
anxiety  with  regard  to  the  anaesthetic. 

In  one  patient  whose  gall-bladder  had  been  removed  by  another  surgeon,  I  had  to 
perform  gastrojejunostomy  for  the  relief  of  pyloric  obstruction  due  to  dense  adhesions 
puckering  the  pylorus  into  the  bed  formerly  occupied  by  the  gall-bladder,  a  warning  that 
every  precaution  should  be  taken  to  cover  with  peritoneum  any  raw  surface.  In  four 
patients  whose  gall-bladders  were  not  removed,  the  stones  had  ulcerated  through,  and  lay 
in  a  collection  of  pus  adjacent. 

Of  the  100  patients,  35  had  stone  in  the  common  duct,  and  many  of  them  had 
pancreatitis  ;  sometimes  this  was  very  limited  and  quiescent,  but  in  a  few  the  involve- 
ment was  extensive,  and  associated  with  fat  necrosis.  One  patient,  a  male,  also  had 
stone  in  the  head  of  the  pancreas,  and  gave  much  trouble  owing  to  the  digestion  of  the 
wound  edges  by  the  pancreatic  secretion :  this  ended  in  a  large  ventral  hernia.  In  two 
cases  it  was  necessary  to  open  the  duodenum  for  stone  impacted  in  the  ampulla  ;  both 
recovered  and  have  remained  well  since.  One  patient,  who  had  suffered  from  typhoid 
fever  eighteen  years  before,  and  whose  gall-bladder  was  removed,  provided  a  pure 
cultivation  of  B.  typhosus,  and  her  blood  what  was  described  as  a  fading  Widal 
reaction.  So  far  as  could  be  traced  she  had  not  infected  other  people.  As  a  general  rule, 
when  operating  for  gall-stones,  I  remove  the  vermiform  appendix,  and  on  two  occasions 
in  the  hundred  cases  I  also  performed  gastrojejunostomy  for  severe  stenosis  due  to 
duodenal  vilcer. 
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In  the  100  cases  the  ^all-bladder  was  drained  in  47  ;  of  these,  5  died,  leavinjj  42  for 
investigation.  In  one,  a  younf;  married  woman,  symptoms  recurred  in  a  few  months, 
wlien  I  removed  a  ty|)ical  strawberry  <>all-bladder,  which  would  have  been  excised  at  the 
lirst  operation  but  that  she  <>ave  rise  to  much  anxiety  from  the  ansesthetic.  In  one  a 
sinus  remained  for  months,  then  healed  and  a<>ain  broke  out,  when  the  <>;all-bladder  was 
removed  by  another  sur<ieon  durin}>;  my  absence  from  L]n<»land  ;  this  was  one  of  the 
l)atients  in  whom  stones  had  ulcerated  through  into  the  abdominal  cavity  lying  in  a 
collection  of  pus,  and  I  was  desirous  of  reducing  the  manipulations  to  a  minimum.  In 
one  ])atient  symptoms  returned  soon  after  the  operation,  and  further  operation  was 
refused  ;  in  one  other,  symptoms  recurred  some  years  after  operation  in  1912,  but  no 
further  operation  has  been  recjuired. 

Of  the  5.'i  cases  in  which  the  gall-bladder  was  removed,  1  died.  Of  the  remaining 
52,  3  have  had  symptoms  suggesting  further  formation  of  gall-stones  ;  the  case 
related  at  the  beginning  of  my  note  is  one  of  these.  A  second  was  in  a  lady,  residing  now 
in  South  America,  who  wrote  to  me  five  and  a  half  years  after  her  operation,  saying  that 
she  had  a  return  of  symptoms  with  jaundice,  but  I  have  not  been  able  to  trace  her  since. 
The  third,  a  male,  remained  quite  well  for  five  and  a  half  years  after  his  gall-bladder  was 
removed ;  then  he  had  a  severe  chill  due  to  exposure  to  wet,  which  was  followed  by  dis- 
comfort in  the  epigastrium,  and  jaundice.  These  conditions  were  associated  with  fullness 
and  tenderness  over  the  pancreas  ;  the  symptoms  diminished,  and  then  intensified  over 
a  j)eriod  of  three  to  four  months  ;  there  was  no  definite  attack  of  colic.  F.ventually  the 
j)atient  recovered  completely,  and  he  has  remained  well  for  fifteen  months.  My  diagnosis 
was  pancreatitis. 

That  stone  may  recur  after  removal  of  the  gall-bladder  is  proved  by  my  notes,  and 
I  may  refer  to  a  hospital  case  in  which,  when  removing  a  much-deformed  gall-bladder, 
I  pulled  up  and  ligatured  the  common  duct.  For  some  months  the  whole  of  the  bile  dis- 
charged througli  the  wound  ;  the  abdomen  was  then  re-opened  ;  with  great  dilTiculty 
both  ends  of  the  common  duct  were  found,  with  a  gaj)  of  half  an  inch  between  them,  the 
parts  of  the  duct  were  freed,  and  the  ends  sutured  around  a  decalcified  bone  drain.  No 
drop  of  bile  escaped  after  this,  but  three  years  later  the  patient  returned  with  jaundice 
and  symptoms  suggesting  further  stone.  The  abdomen  was  re-opened,  and  one  stone 
removed  from  the  common  duct  ;  but  the  point  where  the  duct  had  been  reunited  could 
not  be  recognized. 

CONCLUSIONS. 

1.  Removal  of  the  gall-bladder  rather  than  draining  it  shoidd  be  the  routine 
procedure. 

2.  An  easier  and  safer  recovery  follows. 

8.  Removal  of  the  gall-bladder  does  not  ])revent  recurrence  of  stone  in  the  common 
duct,  but  I  see  no  reason  to  believe  that  it  adds  to  the  likelihood  of  recurrence. 
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CYSTIC    DISEASE    OF    THE    FIRST    RIB     CAUSING    LOWER-ARM 
(KLUMPKE)    TYPE    OF    PARALYSIS. 

By  W.   C.   B.   :MEY1:R,  London. 

History.  -  Patient  was  a  man,  age  52,  coni))lainin<»'  of  :  (1)  Swelling  in  the  left  supra- 
clavicular region  ;  (2)  Wasting  of  the  left  hand  ;  (8)  Numbness  of  the  inner  side  of  the 
forearm  and  hand  ;  (4)  Pain  behind  the  left  shoulder  and  down  the  inner  side  of  the  left 
arm  and  elbow. 

1.  The  swelling  appeared  gradually  and  painlessly  four  years  ago.  The  patient  was 
rather  vague  about  some  blow  sustained  during  rifle  drill.  The  tumour  increased  to  its 
maximum  size,  namely  that  of  a  Tangerine  orange,  in  about  six  months,  and  then  remained 
stationary. 

2.  The  wasting  of  the  left  hand  was  noticed  about  a  month  later,  after  weakness  of 
this  member  had  attracted  his  attention.  Slowly  the  inner  two  fingers  stilTened  and 
contracted,  and  his  hand  became  somewhat  clumsy  ;  but  he  never  lost  the  power  of  bend- 
ing his  fingers  or  his  wrist. 

.'}.  The  niunbness  of  the  inner  side  of  the  forearm  and  hand  ap])eared  some  consider- 
able time  after  the  weakness  and  wasting. 

4.  l*ain  behind  the  left  shoulder  and  down  the  inner  side  of  the  left  arm  and  elbow 
was  his  main  complaint.  He  first  had  some  ])ain  about  eighteen  months  ago,  which, 
slight  at  the  beginning,  gradually  got  worse  until,  two  months  before  operation,  it  caused 
him  to  lose  sleep.  It  was  most  severe  in  the  mornings,  which  he  attributed  to  a  sub- 
conscious habit  of  assuming  a  left-side  jjosition  in  sleej).  The  pain  was  of  a  stabbing  or 
shooting  neuralgic  character,  and  though  it  originally  went  down  his  forearm,  subsecjuently 
it  got  no  further  than  his  elbow,  where  it  remained  all  day.  Pressure  against  the  left 
shoulder  in  leaning  against  anj'thing  brought  on  pain  along  the  inner  side  of  the  upper 
arm,  which  was  rendered  so  irritable  that  he  could  not  bear  even  his  shirt  to  touch  it. 

Examination. — 

1.  A  tumour  was  revealed,  in  size  and  shape  rather  like  a  Tangerine  orange,  between 
the  posterior  border  of  the  left  sternomastoid  and  the  anterior  border  of  the  trapezius, 
its  lower  margin  encroaching  over  the  clavicle  superficially.  It  was  soft,  non-fluid,  non- 
pulsatile, with  a  smooth  surface,  presenting  three  or  four  distinct  lobulations,  and  with  a 
very  clearly-defined  edge.  It  moved  remarkably  freely  in  all  directions,  was  subcutaneous, 
and  the  skin  moved  easily  over  its  surface. 

2.  The  left  hand  was  typically  ape-like,  with  marked  wasting  of  both  median  and 
ulnar  intrinsics,  with  contracture  of  the  little  finger  and,  to  a  lesser  degree,  of  the  ring 
finger.  The  joints  of  these  two  fingers  could  not  be  straightened.  The  skin  over  the 
ulnar  area  of  the  hand  and  of  the  lower  third  of  the  inner  aspect  of  the  forearm  was  some- 
what blue,  dry,  and  rough,  and  thickened  over  the  palm.  There  was  slight  general 
wasting  of  the  whole  of  the  left  forearm,  and  more  marked  atrophy  along  the  inner  border. 
There  was  no  interosseal  movement  of  the  fingers,  but  he  could  strongly  flex  these  and 
the  wrist.  On  testing  sensation  before  operation  there  was  both  protopathic  and  epicritic 
loss  right  up  to  the  elbow  along  the  ulnar  side  of  the  forearm  and  over  the  ulnar  fingers 
(inner  1|).  The  photograph  {Fig.  211)  shows  the  sensory  chart  some  four  weeks  after 
operation. 

3.  There  was  no  change  in  the  radial  pulse  when  the  arin  was  raised  and  depressed. 

4.  There  was  definite  paralysis  of  the  cervical  sympathetic,  as  shown  by  a  markedly 
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constricted   \ni\n\.  slijjlit  ciiophtlialiuos.  and   absence  of  ciliospinal  reflex  on  pinchin<i  the 
neck. 

The  a;-ray  {Fig.  212)  showed — 

1.  The  left  first  rib — more  particularly  its  posterior  lialf  -to  be  full  of  cystic  spaces, 
and   the  rib  itself  to  be  expanded  and  irrejiular  in  outline. 

2.  The  left  transverse  process  of  the  first  dorsal  vertebra  to  exhibit  the  sanie  cystic 
change. 

8.  In  addition  to  the  shadow  cast  by  the  superficial  tumour,  one  due  to  a  second 
deeper  tumour  involving-  the  area  of  the  cupola  of  the  pleura. 

Dr.  Acland's  clinical  report  on  the  apex  of  the  left  lung  was  :  "  There  is  no  evidence 
of  any  involvement  of  the  lung".      Dr.  Levick's  report  on  the  electrical  reactions  of  the 


l"Kl.  '.'11. —  I'liotograph  of   patient,  illustratint? :     (1)   Ape  hand  and   contracture  of    ulnar    fingers; 
{2)   Area  of  sensory  loss   four  weeks   after   operation. 

muscles  of  the  hand  was  :    "  Interruption  to  the  nerve-suj)ply  of  all  the  intrinsics  ol   tlu- 
hand  except  the  adductors  of  the  thumb  '". 

Diagnosis. — The  chief  interest  of  the  case  lay  in  the  diagnosis.  Obviously  there 
was  pressure  causing  almost  complete  physiological  interrujition  of  the  first  dorsal  nerve- 
root — the  only  evidence  of  incompleteness  being  some  faradic  response  in  the  adductors 
of  the  thumb.  The  eighth  cervical  root  was  also  suffering  from  pressure,  because  the 
wrist  flexors,  though  not  completely  paralyzed,  were  wasted  and  weak.  The  second  dorsal 
nerve  showed  irritative  sensory  pressure  signs,  namely  pains  down  the  inner  side  of  the 
upper  arm  as  far  as  the  elbow,  and  pains  referred  to  the  back.  Again,  it  was  clear  that 
either  the  expanded  first  rib  or  the  deep  tumour,  or  both  t(»gether,  could  cause  these 
pressure  symptonis. 
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But  what  was  the  nature  of  the  disease  which  would  cause  multiple  cystic  expan- 
sion of  a  rib  and  a  portion  of  a  vertebra,  and  in  addition  produce  two  tumours,  the 
superficial  one  of  which  had  all  the  clinical  features  of  a  subcutaneous  lipoma  ?  lit 
was  not  chronic  inflammatory,  for  tubercle,  syphilis,  and  actinomycosis  could  be  excluded 
on  .T-ray  evidence  alone,  and  fibrocystic  disease  of  bone  would  not  explain  the  extra- 
osseous tumours.  A  neoplastic  origin  of  the  bone  condition  could  only  be  explained  by 
a  myeloma  rupturing  through  a  thinned  bony  capsule,  and  infiltrating  the  surroundings  ; 
but  a  pulsating  irregular  and  more  deeply-seated  tmnour  would  then  have  resulted. 
No  malignant  tumour  could  have  furnished  the  clinical  picture  presented.  Among 
parasitic  conditions  producing  cysts  in  bone,  that  due  to  the  Tcenia  echinococcus  was 
considered,  but  since  on  the  one  hand  the  supraclavicular  tumour  was  so  mobile  on  the 
deeper  structures,  so  lobulated,  so  semisolid  and  nonfluctuant,  and  since  on  the  other 
hand  the  patient  had  never  come  into  close  contact  with  dogs,  this  diagnosis  did  not  seem 
to  explain  all  the  phenomena. 


FlO.  2V2. — Skiagram  illustrating:     (1)   Cy.^tic  1st  rib;     (2)  Faint  outline  of   the  superficial  tumour; 
(3)    Outline  of  deep  tumour  displacing  pleura. 

The  operation,  done  by  Mr.  R.  C.  Elmslie,  established  the  diagnosis  of  hydatid  disease 
of  the  first  rib,  the  superficial  and  deep  tumours  being  connected  with  the  rib  by  perforations 
in  the  expanded  bone.  The  superficial  tumour  had  a  long  narrow  pedicle  leading  to  the 
first  rib,  while  both  tumours  were  filled  with  a  thick  creamy  substance,  which  closely 
resembled  the  sebaceous  secretion  of  dermoids,  but  was  entirely  odourless. 

The  Operation — An  incision  was  made  parallel  to  the  anterior  border  of  the 
trapezius.  The  superficial  tumour  was  found  to  have  two  sheaths,  the  outer  apparently 
being  derived  from  stretched  deep  fascia  of  the  neck  ;  the  inner  was  very  delicate,  and 
formed  a  narrow  pedicle  dipping  deeply  between  the  scalenus  medius  and  anticus  to  com- 
municate with  a  perforation  in  the  bone.  On  approaching  the  first  rib,  dissection  ruptured 
this  membrane,  and  the  wound  became  filled  with  a  large  amount  of  the  sebaceous-like, 
curdy  debris.  The  external  respiratory  nerve  of  Bell  was  sought  for  on  the  scalenus 
medius,  and  the  union  of  its  two  upper  roots  was  retracted  back.  The  rest  of  the  brachial 
plexus  lay  in  front,  and  was  retracted  forward.     The  scalenus  medius  was  stripped  from 
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the  rib,  exposing!;  tlircc  perforations  in  the  greatly  expanded  bone.  Through  these  per- 
forations quantities  of  the  same  curdy  substance  exuded.  As  much  of  the  rib  as  could 
be  reached  was  removed  posteriorly  by  means  of  bone-cutting  forceps,  and  anteriorly  the 
rib  was  divided  below  the  subclavian  artery.  The  interior  of  the  ends  of  the  bone  was 
scraped  with  a  sharp  spoon.  Removal  of  the  expanded  j)ortion  of  the  rib  exposed  the 
deep  tumour  which  had  disj)laced  the  apex  of  the  pleura.  Its  capsule,  bounded  by  thick- 
ened pleura  below  and  internally,  by  the  upper  two  ribs  externally  and  behind,  and  by 
the  scalene  group  above,  was  scraped.  Among  the  debris  from  the  lower  anfl  deejjer 
tumour  were  found  five  or  six  transparent  round  and  ovoid  exogenous  hydatid  daughter 
cysts,  the  size  of  beans.  The  wound  was  drained  for  four  days  and  then  healed  by 
primary  intention. 

Pathological  Report,  by  Dh,  H.  A.  Haig. — "  Daughter  cysts  of  varying  size 
present  :  from  these  scolices  of  Ticnia  echinocOccus  were  obtained.  Fluid  in  cysts  contains 
numerous  cholesterin  crystals."' 

After-result. — Five  months  later  the  patient  had  protopathic  and  some  epicritic 
sensation  in  the  whole  of  the  previously  ana>sthetic  area,  and  complete  relief  from  pain. 
There  was  faradic  response  in  all  the  intrinsic  muscles  of  the  hand  except  the  opponens 
and  flexor  brevis  ])ollicis,  the  fourth  dorsal  interosseous,  and  the  abductor  minimi  digiti. 
There  was  also  return  of  the  ciliospinal  reflex. 
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TUBERCULOSIS    OF    THE    FLAT    BONES    OF    THE    SKULL. 

By   valentine   ST.   JOHN,   Transylvania. 

This  affection  was  until  recently  considered  to  be  a  rare  one,  if  we  are  to  judge  from  the 
scant  attention  given  to  the  subject  in  our  text-books,  and  individual  cxj)erience  will  be 
found  to  sujjport  this  view.  None  the  less  a  good  many  cases  have  been  reported  of  late, 
and  Pelletier  in  1910  collected  statistics  of  206  cases,  presumably  from  all  sources.  The 
maximum  number  of  cases  observed  in  a  limited  period  of  time  are  those  published  by 
Wieting  and  Raif  l^^ffendi,  under  whose  notice  there  came  ten  cases  within  twelve  months. 
In  twenty  years  I  do  not  recall  having  seen  a  single  case,  and  yet  in  1919  and  1920  no  less 
than  four  came  to  me  for  treatment.  This  paper  is  founded  on  the  experience  derived 
from  the  observation  and  treatment  of  these  cases,  of  which  the  first  two  have  already 
been  jmblished  in  a  foreign  journal.^ 

Tuberculosis  of  the  flat  bones  of  the  cranium  is  in  the  majority  of  cases  associated 
with  obvious  tuberculous  lesions  in  other  parts,  and,  as  would  be  expected,  more  particu- 
larly with  lesions  of  bones  and  joints.  Pelletier  regards  the  association  as  constant,  while 
Wieting  and  Raif  Effendi  have  reasons  for  considering  cranial  tuberculosis  as  frequently 
solitary.  Of  the  four  cases  reported  below,  two  had  multiple  tuberculous  lesions,  one  had 
pulmonary  tuberculosis,  and  of  the  fourth  all  that  can  be  said  is  that  extracranial  lesions 
were  not  noted  while  the  patient  was  under  observation. 

Children  and  adolescents  are  more  frecjuently  affected  than  adults.  Two  of  our 
cases,  however,  occurred  in  adults,  and  Lenormanfs-  two  patients  were  also  adults.  In 
Pelletier's  paper  it  is  noted  that,  of  161  cases,  128  occurred  before  the  twentieth  year, 
19  between  twenty  and  forty,  and  14  after  forty. 

The  bones  most  frequently  attacked  are  the  frontal  and  parietal,  and  a  long  way 
behind  these  come  the  temporal  and  occipital.  Two  forms  of  the  disease  are  generally 
recognized,  the  one  represented  by  a  localized  necrosis,  known  as  the  perforating  form 
(Volkmann,  Gangolphe),  the  other  by  a  diffuse  progressive  infiltration  (Koenig). 

The  number  of  perforations  which  may  be  found  in  the  first  form  is  very  variable. 
Roger^  has  recently  given  a  description  of  a  solitary  jjcrforation  found  in  the  course  of  a 
post-mortem  examination,  and  Bergmann  considered  a  single  perforation  to  be  the  rule, 
although  he  counted  seven  in  one  case.  Menard  records  having  found  no  less  than 
twenty-nine  perforations  of  the  skull  in  a  child.  But  it  remains  to  be  seen  of  what 
significance  the  ])erforations  are. 

It  has  been  the  custom  to  regard  each  ])erforation  as  rej)resenting  a  separate  focus. 
This  is  certainly  a  mistake.  In  a  previous  publication  on  the  subject  I  expressed  my 
doubts  as  to  the  actual  existence  of  two  separate  forms  of  tuberculosis  of  the  cranial 
vault,  in  spite  of  the  distinction  having  become  almost  classical.  My  opinion  was  that 
the  conception  of  two  separate  forms  was  the  result  of  an  erroneous  interpretation  of 
pathological  findings,  the  consequence  largely  of  incomplete  observations.  To  quote  a 
passage  from  the  publication  referred  to  :  "  Is  not  Menard's  case  an  example  of  the 
diffuse  tubercular  variety,  presenting  simply  an  exceptional  number  of  perforations,  which 
nevertheless  may  not  be  out  of  proportion  to  the  extent  of  the  disease  ?  And  does  not 
the  subject  of  our  first  observation,  whose  skull  was  infiltrated  to  a  remarkable  degree, 
presenting  a  large  granuloma  and  numerous  perforations,  belong  to  the  same  class  ? 
Without  pretending  to  say  the  final  word  on  a  pathological  subject  of  which  the  best  of 
us  can  have  only  a  limited  experience,  we  may  venture  to  express  the  opinion  that  the 
two  forms  described  merely  represent  two  distinct  stages  in  the  evolution  of  tuberculosis 
of  the  cranial  vault '". 
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To  my  satisfaction  I  find  this  view  in  some  measure  endorsed  by  Lenormant,  who 
writes,  no  doubt  with  Menard's  ease  in  mind  :  "  We  must  clearly  distinjiuish,  when  we 
find  abscesses,  hstuhe,  or  inuUiple  perforations  at  a  distance  one  from  the  other,  between 
cases  where  tiiere  are  really  independent  and  completely  separated  foci,  and  those — 
probably  the  more  frecjuent  where  these  abscesses  or  listuhe  are  only  the  outward 
expression,  at  divers  points  on  the  cranial  vaidt,  of  a  vast  focus,  dilTuse  and  yet  ut)i(}ue, 
havinjf  its  seat  in  the  diploe  or  between  the  bone  and  the  dura".  Lenormant  objects  to 
the  term  'perforating',  and  suggests  very  rightly  that  we  should  recognize  only  a  circum- 
scribed an(l  a  diffuse  form.  Further  observation  will,  no  doubt,  establish  the  fact  that 
there  is  but  one  form  of  tuberculosis  of  the  cranial  vault,  circumscribed  in  its  early  stages  and 
diffuse  in  the  later. 

It  is  generally  admitted  that  the  disease  commences  in  the  cancellous  tissue  of  the 
diploe,  an  opinion  which  is  supported  by  what  we  know  of  the  origin  of  tuberculosis  of  bone 
in  other  ])arts.  Our  cases  entirely  corroborate  this  view.  Theoretically  we  can  recognize 
an  early  stage  when  the  process  is  limited  to  the  diploe,  but  sooner  or  later  it  attacks  the 
outer  or  inner  tables,  or  both.  Some  observers  seem  to  think  that  the  disease  spreads 
more  rapidly  through  the  inner  table  than  the  outer,  but  our  cases  do  not  bear  this  out. 
In  Case  1  we  gained  the  impression  that  the  outer  table  was  somewhat  more  widely 
affected  than  the  inner  ;  and  in  Case  3  we  found  a  single  perforation  going  down  to  the 
dura  mater,  the  outer  table,  however,  being  destroyed  much  more  widely  than  the  inner, 
suggesting  that  the  disease  had  advanced  more  rapidly  in  the  former.  Isolated  caises  of 
tuberculosis  limited  to  the  outer  table,  or  to  the  inner — a  fact  more  dillicult  of  demonstra- 
tion— have  been  reported,  but  they  are  rare.  Case  2  of  our  series  might  be  considered  to 
illustrate  the  former,  though  its  special  features,  perhaps,  place  it  outside  this  category. 
Case  4  is  commented  on  later. 

But  let  us  follow  out  the  further  evolution  of  the  disease.  As  mentioned  above,  the 
process  has  a  tendency,  while  spreading  in  the  diploe,  to  attack  here  and  there  the  tables 
of  the  skull.  There  are  points  at  which  both  tables  are  invaded  simultaneously,  so  that 
a  single  scfpiestrum  is  found  involving  the  whole  thickness  of  the  bone.  Bergmann's 
case  affords  evidence  of  this.  He  foimd  in  the  midst  of  a  tuberculous  gramdoma  a  frag- 
ment of  the  bony  wall  of  the  skull,  measuring  10  mm.  in  diameter,  in  which  were  recog- 
nizable portions  of  both  tables,  including  between  them  diploe  infiltrated  with  caseous 
matter.  It  is  thus  seen  that  the  sequestrum  can  be  eliminated  spontaneously.  But  the 
j)rocess  of  elimination  must  be  tedious  when  the  disease  advances  more  rapidly  in  the 
inner  table,  for  the  secjuestrum  is  then  said  to  become  wedge-shaj)ed,  having  its  base 
formed  by  the  inner  table.  As  a  rule  the  sequestnun  disaj)pears  through  a  process  of 
disintegration,  so  that  at  the  operation  we  find  either  a  complete  jjcrforation  or  an  orifice 
containing  the  friable  remains  of  the  disintegrated  setjuestrum. 

But  even  before  the  sequestrum  is  eliminated  or  destroyed,  the  pathological  process 
can  reach  the  outer  surface  of  the  skull  and  give  rise  to  a  cold  abscess.  This  will  at  first 
be  subperiosteal,  and  may  at  this  stage  form  a  more  or  less  resistant  tumour,  being 
subject  to  some  pressure  as  it  lies  between  pericranium  and  bone.  The  next  step  will  be 
the  perforation  of  the  ])ericranium  at  some  point  and  the  outflow  of  pus  into  the  lax 
cellular  tissue  beneath  the  scalp.  The  anatomical  conditions  now  allow  the  pus  to 
occupy  a  wider  space,  and,  the  tension  having  been  relaxed,  the  tumour  becomes  softer 
and  more  distinctly  fluctuating.  Sooner  or  later  the  integuments  will  ulcerate  if  the 
abscess  is  left  to  itself,  it  contents  will  be  evacuated,  and  there  will  form  a  fistula,  which 
in  no  way  differs  from  tuberculous  fistuUe  elsewhere.  While  exploring  with  a  probe  we 
may  come  upon  denuded  bone,  which  can  only  be  the  sequestrum,  for  the  bone  in  its 
immediate  neighbourhood  is  invariably  smooth  and  to  all  appearance  normal  ;  on  the 
other  hand,  if  the  secjuestrum  has  disappeared,  the  point  of  the  probe  may  become  engaged 
in  a  perforation  of  the  outer  table  and  be  stopped  by  the  inner. 

Let  us  now  trace  the  progress  of  the  disease  inwards.  The  inner  table  may  become 
invaded  in  a  similar  way  to  the  outer,  and  this  may  or  may  not  take  jilace  at  a  point 
opposite  to  the  site  of  the  necrosis  in  the  latter,  though  this  is  fretiuently  the  case.     The 
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bone  tissue  becomes  destroyed,  the  dura  mater  is  exposed  and  becomes  the  seat  of  an 
external  pachymeningitis.  It  becomes  thickened  and  covered  with  granulations,  which 
may  extend  in  the  subdural  space  well  beyond  the  limits  of  the  bony  necrosis.  If  the 
perforation  thus  involves  the  whole  thickness  of  the  skull,  the  point  of  the  probe  may  abut 
against  the  thickened  dura,  which  presents  a  more  or  less  elastic  resistance.  It  frequently 
happens  that  this  thickened  dura  no  longer  pulsates. 

It  is  very  imusual  to  find  a  cold  extradural  abscess  that  has  formed  in  situ.  But  of 
course  there  is  no  reason  why  a  cold  abscess  formed  on  the  outer  surface  of  the  skull 
should  not  communicate  through  a  perforation  with  the  subdural  space. 

Having  traced  the  ])rocess  outwards  and  inwards,  let  us  see  how  it  s})rcads  in 
breadth. 

We  have  noted  that  the  disease  may  extend  over  a  considerable  area  of  the  skull,  and 
that  the  ])erforations  may  be  numerous.  Lenormant  draws  attention  to  the  wide  area  of 
dura  which  may  become  invaded  by  fungous  granulations,  and  makes  the  interesting 
suggestion  that  the  disease  may  extend  in  some  cases,  not  through  the  bone,  but  by 
means  of  the  sheet  of  fungous  matter  situated  between  dura  and  bone.  He  is  of  oj)inion 
that  these  fimgous  formations  reinoculate  the  bone  on  its  deep  as])ect,  and  determine  the 
formation,  at  a  distance  from  the  ])rimary  focus,  of  fresh  points  of  necrosis,  which  in  turn 
may  lead  to  independent  perforations.  I  gather  that  Lenormant  suggests  this  as  an 
alternative  mode  of  invasion,  and  does  not  deny  the  spread  of  the  disease  in  many  cases, 
if  not  the  majority,  through  the  diploe.  Case  1,  our  most  imj)ortant  in  this  respect, 
emphatically  supports  the  latter  view.  What  Lenormant  describes  as  taking  place 
between  dura  and  bone  occurred  in  this  case  between  inner  and  outer  tables.  The 
description  of  the  conditions  found  at  the  time  of  operation  will  well  bear  jjcrusal,  being 
more  instructive  than  any  theoretical  discussion.  It  will  be  seen  that  in  Cases  1  and  3, 
at  no  point  did  the  area  affected  by  j)achymeningitis  sj)read  far  beyond  the  limits  of  the 
suprajacent  bone  disease,  as  in  cases  reported  by  other  observers.  On  the  other  hand, 
we  found  in  Case  1  a  mass  of  fungous  tissue  occupying  a  large  oval  orifice  in  the  centre 
of  the  forehead,  forming  here  an  extradural  tuberculoma,  and  this  seems  to  be  an  unusual 
feature. 

The  invasion  of  the  frontal  sinus  in  our  first  case  is  a  unique  complication.  Panse 
once  found  the  neighbouring  cavities  of  the  nasal  fossae  filled  with  tuberculous  masses,  and 
noted  caries  of  the  roof  of  each  orbit.  This  is  the  only  observation  of  the  kind  of  which 
I  have  been  able  to  find  an  account.  In  our  patient,  however,  there  is  nothing  really 
remarkable  in  the  circumstance  if  we  recollect,  on  the  one  hand,  that  the  frontal  sinuses 
are  developed  between  the  two  tables,  and  on  the  other,  that  the  neighbouring  diploe  was 
invaded  by  disease. 

It  may  be  asked  in  what  relation  tuberculosis  of  the  skull  stands  to  tuberculous 
meningitis.  Fortunately,  in  spite  of  the  changes  which  the  outer  surface  of  the  dura 
undergoes — or  perhaps  because  of  these  changes — this  membrane  opposes  an  efficient 
barrier  to  the  penetration  of  the  disease,  so  that  tuberculous  meningitis  is  unusual  as  a 
complication.  Delamare  and  Conor  (quoted  by  Lenormant)  noted  it  once  in  15  cases, 
and  in  Pelletier's  statistics  there  were  only  9  cases  of  tuberculous  meningitis  and  4  of 
cerebral  tuberculosis. 

Symptoms  and  Diagnosis. — W^e  now  approach  these  somewhat  thankless  subjects, 
which  are  best  dealt  with  together.  The  fact  is  that  there  is  singularly  little  to  be  said  on 
this  point  that  is  really  pertinent,  for  in  practice  it  has  been  found  that  the  disease  has 
but  one  symptom  of  any  practical  value,  the  cold  abscess  ;  and  that  the  diagnosis,  like 
the  symptom,  loses  much  of  its  worth  from  the  fact  of  its  coming  too  late.  We  are 
dealing  with  an  insidious  affection  which  can  make  astonishing  progress  without  giving 
obvious  signs  of  its  presence,  and  which  is  consequently  all  the  more  dangerous.  When 
a  cold  abscess  forms  in  the  frontal  or  parietal  regions,  we  can  of  course  no  longer  be  in 
doubt  as  to  the  state  of  affairs,  but  this  phenomenon,  which  was  referred  to  above  as  a 
symptom,  is  better  described  as  a  complication,  and,  what  is  more,  it  is  frequently  a  late 
complication.     This  is  even  more  true  of  the  tuberculous  ulcer  or  fistula.     A  real  symptom 
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would  be  lieadaclu' ;  but  tins  is  often  absent,  and  wben  present  it  is  of  erjuivoeal  valiiCj 
sinee  it  is  jjerbaps  njore  frequently  indieative  of  cranial  syphilis  than  of  tuberculosis. 
Indeed,  in  adults,  syi)hilis  is  the  more  frecjuent  of  the  two  diseases,  and  we  should  be  quite 
justified  in  first  thinking  of  this  complaint  when  a  ])atient  with  even  vaj(ue  specific  ante- 
cedents c()mi)lains  of  violent  and  ])ersistent  headache.  I'nder  the  circumstances  there 
is  no  ujotive  for  surprise  that  the  dia<>iiosis  became  dear  in  Case  1  only  after  the  abscess 
had  formed.  This  patient  had  recently  undero()ne  a  course  of  antisyphilitic  treatment, 
and  his  occipital  pain  was  both  violent  and  tenacious.  The  fever  was  of  practically  no 
value  as  a  symptom,  bein<>'  accounted  for  by  the  pulmonary  j)hthisis  ;  indeed,  cranial 
tuberculosis  of  itself  [)robably  causes  no  rise  of  temperature  imless  a  mixed  infection  has 
set  in,  and  when  it  exists  it  can  usually  be  ascribed  to  some  ])ulmonary  or  other  affection. 
It  may  be  argued  that  the  state  of  the  hmgs  in  Case  1  should  have  turned  our  thoughts 
in  the  right  direction  ;  but  tuberculosis  and  syphilis  often  coexist  in  the  same  ])atient, 
and  here  the  evidence  in  favour  of  syj)hilis  was  too  strong.  In  the  absence  of  a  syj)hilitic 
history  a  provisional  diagnosis  of  tuberculosis  of  the  skull  might  have  been  made. 

In  Case  2  the  patient,  a  child  of  18  months,  was  brought  to  us  for  a  swelling  over  the 
forehead,  and  the  api)earance  of  this,  combined  with  a  traumatic  history,  made  us  think 
at  the  moment  of  a  subperiosteal  luematoma,  but  the  presence  of  a  fistulous  opening  above 
the  eyelid,  and  the  use  of  a  hollow  needle,  soon  put  us  on  the  right  track.  Cases  3  and  4 
were  patients  riddled  with  external  tuberculosis,  so  that  no  diagnosis  but  the  obvious  one 
was  admissible. 

It  is  worthy  of  notice  that  in  Case  1,  in  which  the  otherwise  unfaithful  symptom  of 
headache  was  such  a  marked  feature,  incision  of  the  cold  abscess  was  immediately  followed 
by  a  cessation  of  the  |)ain.  As  the  operation  subsequently  showed,  the  abscess  must 
have  communicated  with  the  subdural  space  by  means  of  the  perforations  in  the  bone, 
so  we  can  assume  that  it  exercised  a  certain  amount  of  compression  on  the  brain,  and 
that  the  relief  of  this  was  responsible  for  the  cessation  of  the  headache.  There  are  a  few 
cases  on  record  in  which  the  subcutaneous  abscess  was  observed  to  pulsate,  and  in  another 
it  was  })ossible  to  reduce  the  contents  of  the  abscess  into  the  subdural  space,  showing 
that  this  conimimication  is  not  merely  a  theoretical  possibility.  Besides,  symptoms  of 
meningeal  irritation  or  cerebral  compression  in  tuberculosis  of  the  skidl  are  not  quite 
unknown,  cases  having  been  recorded  in  which  vomiting,  convulsions,  hemiplegia,  and 
epile{)tic  attacks  were  observed.     But  they  are  rare. 

It  has  been  asked  what  evidence  there  is  to  show  that  the  cases  operated  on  as  tuber- 
culous are  not  really  syphilitic.  The  reply  is  that  the  problem  does  not  exist  for  anyone 
who  has  had  the  opportunity  of  examining  the  parts  at  the  time  of  operation.  In  the 
syphilitic  skull  the  bone  is  'worm-eaten",  the  periosteum  is  irregularly  thickened,  and 
the  sequestra  are  dense.  In  the  tubercidous  skull,  on  the  other  hand,  we  find  the  bone 
perfectly  smooth  right  up  to  the  margin  of  the  diseased  jiart ;  the  secjuestra,  when  they 
exist,  are  very  friable,  but  more  frequently  they  are  represented  by  perforations  con- 
taining, at  the  most,  disintegrated  bony  particles  ;  finally,  the  periosteum  is  not  appre- 
ciably thickened,  and  at  the  worst  its  deep  surface  is  lined  with  fimgous  granulations 
where  it  lies  over  diseased  bone.  Except  at  the  point  where  a  cold  abscess  may  have 
formed,  the  periosteum  may  be  said  to  be  normal  right  up  to  the  immediate  neighbour- 
hood of  the  diseased  part. 

Treatment. — The  local  treatment  is  operative,  and  only  ojierative.  On  the  other 
hand,  unless  the  surgeon  is  prepared  to  resect  considerable  ])ortions  of  the  cranial  vaidt 
he  had  better  leave  the  case  alone,  for  until  the  parts  are  exposed  there  is  no  means  of 
gauging  the  extent  of  the  disease.  Timorous,  makeshift  operations  can  only  lead  to 
disappointing  results  where  radical  measures  are  needed.  It  is  not  to  be  denied  that 
repeated  interventions  are  sometimes  necessary ;  but  there  is  surely  soujething  wrong 
when,  as  in  one  published  case,  no  less  than  thirty-five  operations  were  performed  in  the 
course  of  seven  years. 

Prognosis. — In  these  cases  this  will  primarily  depend  on  two  circunistances  :  the 
co-existence  of  other  tuberculous  lesions — more  particularly  pulmonary— and  the  progress 
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made  by  the  cranial  disease  by  the  time  the  j^aticnt  comes  up  for  operation.  It  is 
obvious  that  the  chances  of  carrying  out  a  radical  cure  are  much  more  favourable  when 
the  disease  is  circumscribed  than  when  it  is  diffuse  ;  nevertheless,  the  invasion  of  vast 
areas  of  skull  does  not  contra-indicate  an  operation,  provided  the  general  state  of  health 
is  satisfactory.  A  study  of  the  account  of  the  operations  performed  in  Case  1  will  show 
that  it  is  not  invariably  necessary  to  resect  entire  areas  of  bone,  and  that,  even  when  our 
interference  extends  over  a  large  surface  area,  considerable  portions  or  bridges  of  healthy 
bone  are  left  behind.  The  gaj)s  which  remain  between  have  a  surprising  tendency  to  fill 
up  spontaneously. 

In  any  case  our  prognosis  will  have  to  be  somewhat  reserved.  Koenig's  series  of 
cases  (published  by  Clemens)  is  j)articularly  instructive  from  the  fact  that  it  emphasizes 
the  important  part  played  by  accessory  tuberculous  lesions.  Out  of  16  cases,  12  had 
accessory  lesions,  and  of  these  only  2  were  alive  at  the  end  of  ten  years.  Of  the  4  which 
are  described  as  free  from  extracranial  localizations,  2  subsequently  succumbed  and 
2  remained  definitely  cured.  Delamare  and  Conor  operated  on  11  cases  with  8  successes. 
In  Pelletier's  series  of  76  cases  treated  by  operation  there  are  52  complete  ciues,  10 
deaths,  and  8  incomplete  cures. 

ILLUSTRATIVE     CASES. 

Case  1. — G.  B.,  age  30,  had  complained  for  some  time  of  headache  of  increasing  violence  whicli 
became  so  severe  by  .July  18,  1919,  thiii  lie  had  to  take  to  his  bed.  The  headaclie  assumed  two 
different  forms  :  in  the  frontal  region  slight  hincinating  i)ains,  and  in  tlie  occipital  a  dull  and  yet 
very  ])ronoiuu'ed  tenacious  ])ain.  A  siiort  time  liefore  he  liad  undergone  a  course  of  antisyphilitic 
treatment,  though  the  history  of  this  disease  is  somewliat  obscure.  Wasserinann  negative. 
Raised  evening  teiniierature.     Profuse   night-sweats.     Both   lungs   the  seat   of  tuberculosis. 

On  Aug.  1,  a  collection  of  pus  over  the  riglit  frontal  region  was  evacuated  by  a  small  incision 
over  the  eyebrow,  after  wliich  the  occipital  j)ain  pr()m|)tly  vanished.  Tlie  |)us  liad  a  distinctly 
tuberculous  aspect.  The  wound  healed  in  tluee  weeks.  Further  collections  were  opened  by 
another  medical  man  over  the  riglit  eyelid  and  right  side  of  forehead  respectively  on  Sept.  1  and 
Se|)t.  l(i.  After  the  latter,  a  depression  was  felt  on  the  surface  of  the  bone  at  a  point  eorresjjonding 
to  the  site  of  the  incision.  Throughout  August  and  September  the  evening  temperature  was  in  the 
neighbourhood  of  102°  to  1(K3G',  and  the  night-sweats  continued  to  be  profuse. 

Opkratiox  1. — Oct.  n.  A  large  horseshoe-shaped  flap  was  turned  down  on  the  right  side  of 
the  forehead,  containing  all  the  tissues  down  to  the  bone,  exposing  piuulent  granulations  and  three 
small  |)erforations  of  the  bone  lying  close  up  to  the  eoronoid  suture,  the  highest  being  about  2  in. 
from  the  lowest.  A  jjrobe  introduced  in  turn  into  each  of  these  led  down  to  the  inner  table,  and,  the 
necessary  inclination  being  given  to  the  i)robe.  it  was  seen  that  these  perforations  communicated 
one  with  the  other  by  means  of  a  tunnel  j)assing  between  inner  and  outer  tables.  I'sing  alternately 
a  Dalgren  and  chisel  we  removed  the  outer  table  between  the  j)erforations  so  as  to  form  a  canal  over 
2  in.  long  and  |  in.  wide,  the  bottom  of  which  was  composed  of  inner  table.  By  probing  the  edges 
of  this  canal  a  further  listula  was  found  leading  towards  the  middle  line,  where  it  ended  in  a  larger 
perforation  i  in.  in  diameter,  which  was  ex[)osed  by  further  incision  of  the  soft  ])arts.  This  fistula 
or  tunnel  we  also  transformed  into  an  oj)en  canal.  This  last  ])erforation  was  found  to  lead  down 
to  the  dura,  which  was  thickened  and  rough,  and  did  not  pulsate.  It  was  thoroughly  scrajied,  but 
very  little  came  away.  A  fifth  perforation  was  finally  exposed  a  short  distance  above  the  right 
eyebrow.  It  was  nearly  1  in.  in  diameter,  and  corresponded  witli  the  depression  felt  after  incision 
of  the  third  abscess.  It  contained  fungous  masses  and  a  few  bony  ])artieles,  and  its  base  was  formed 
by  thickened  dura.  It  could  not  be  shown  to  communicate  in  any  way  with  the  other  perforations. 
Turning  our  attention  to  the  flaj),  we  found  that  the  deep  surface  of  the  j)eriosteum  was  covered 
with  fungous  granulations,  bvit  only  opposite  the  jjcrforations,  and  that  these  came  away  quite 
easily,  leaving  behind  an  apparently  healthy  membrane.  The  whole  wound  was  now  thoroughly 
curetted  and  soaked  twice  with  iodine,  after  which  it  was  sutured  up  completely.  The  perforation 
above  the  eyebrow  was  drained  through  the  original  small  incision  made  for  opening  the  last-formed 
abscess. 

Through  the  fistulous  opening  in  the  outer  corner  of  the  eyelid,  left  after  incision  of  the  second 
abscess,  it  was  possible  to  feel  rough  bone  with  the  probe  ;  but  the  treatment  of  this  we  judged 
it  advisable  to  postpone.     Our  horseshoe  incision  healed  by  first  intention. 

Operation  2. — Nov.  17.  Transverse  incision  over  outer  part  of  eyebrow  down  to  the  bone, 
by  which  we  exposed  a  small  perforation.  A  stylet  introduced  into  this  led  towards  the  middle 
line  of  forehead  with  an  inclination  u})wards,  the  fistula  running  between  the  two  tables  and  above 
the  frontal  sinus.  As  in  the  first  oj)eration,  this  tunnel  was  transformed  into  a  broad  canal  by 
removal  of  the  outer  table,  and  this  led  us  almost  to  the  middle  line,  where  our  canal  culminated 
in  an  oval  perforation  1|  in.  by  1  in.  with  its  long  axis  placed  vertically.     It  contained  a  fairly 
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coiniKict,  biilf^iiij?  iniiss  of  fuiif^ous  j^iaimlations,  on  it-moval  ol"  wliicli  witli  scissors  and  sliarp  spoon 
tlif  |)ulsatin>;  dura  mater  was  exposed.  Tlie  bony  inar<,Mn  of  this  orifice,  as  in  the  other  perfor- 
ations, was  frial)le  over  a  very  short  distance.  We  removed  it  witii  Liter's  foreejis,  therein' 
considerably  addinj;  to  the  loss  of  sul)stance.  At  the  lower  mar<^in  of  the  orifice  the  explorin<i 
probe  sli|)pc(l  easily  into  a  larjje  cavity  havitiff  bony  walls.  This  proved  to  be  either  the  right 
frontal  sinus  alone,  extendin<f  well  o\er  tiie  middle  line,  or  perhaps  the  two  cavities  turned  into  one 
by  necrosis  and  disappearance  of  the  di\i(iin<^  wall.  It  was  foimd  to  contain  fungous  crranulations, 
which  we  removed  with  a  sharp  spoon  after  eidarging  the  opening  from  above.  The  whole  cavity 
was  thoroughly  curetted  and  painted  with  iodine,  after  whi<'h  the  wound  was  sewn  up  completely. 
Sutures  were  removed   on  the  seventh  day. 

When  the  patient  left  hospital  one  month  after  operation  his  weight  Iiad  increased  astonish- 
ingly ;  slec])  and  ai)petite  were  j)erfeet  ;  night-sweats  liad  considerably  diminished.  The  frontal 
region  was  (piite  i)ainless  on  ])ressure,  but  unevenness  of  the  bone  could  be  felt,  as  well  as  a 
pulsating  depression  in  the  middle  line.  Six  months  later  he  wrote  that  his  general  health  was 
perfect,  and  that  he  observed  a  marked  improvement  in  his  mental  faculties.  lie  added  that  there 
was  a  }K)int  along  the  line  of  the  horizontal  scar  at  which  a  droj)  of  pus  appeared  from  time  to  time, 
and  that  he  would  come  back  to  have  this  treated  when  he  should  have  nothing  better  to  do.  The 
gai)  in  the  centre  of  the  forehead  had  nearly  filled  up  and  no  longer  pulsated. 

Case  2. — A  girl  of  18  months,  with  a  swelling  on  forehead  and  traumatic  history  dating  ten 
weeks  back.  Sleep  and  ajjpetite  said  to  be  disturbed,  but  the  <hild  looked  healthy  enough.  The 
swelling  occupied  the  centre  of  the  frontal  region,  was  about  1 J  in.  in  diameter  and  reached  to  root 
of  nose.  The  skin  covering  the  central  part  was  of  a  reddish-violet  colour,  the  contents  were 
fluctuating,  and  at  the  periphery  a  raised  border  could  be  felt  all  round,  giving,  like  the  sub- 
|)ericranial  luematomata  of  children,  the  impression  of  a  depressed  fracture.  A  small  fistulous 
ofjening  had  appeared  a  fortnight  earlier,  immediately  below  the  left  eyebrow.  With  a  syringe 
we  witlidrew  obviously  tuberculous  pus  from  the  swelling,  and  after  this  the  impression  of  a 
bony  depression  became  stronger. 

Opkratiox,  Oct.  29,  1919. — Horseslioe  incision  down  to  bone,  by  which  a  flap  was  marked 
out  which  in  extent  covered  that  of  the  swelling.  Bone  apparently  normal,  but  the  periosteum 
turnetl  down  with  the  flap  was  line<l  with  fungous  granulations,  which  round  the  edges  were  more 
voluminous,  more  consistent,  and  more  adherent,  thus  accounting  for  the  false  im[)ression  first 
produced.  These  gramilations  were  scraped  away.  In  the  left  lower  corner  of  the  wound  we  found 
a  fistulous  track  leading  to  a  point  on  the  supra-orbital  arch  where  the  bone  was  roughened.  This 
was  well  scraped,  and  the  whole  wound  was  treated  with  iodine.  Suture  of  the  whole  wound, 
which  healed  by  first  intention.  The  fistulous  o[)ening  beneath  the  eyebrow  was  closed  at  the 
end  of  a  fortnight. 

Case  8. — Zolti  Joseph,  age  8,  a  gipsy,  the  subject  of  multiple  tuberculoses  of  the  extremities, 
presented  in  addition  :  (1)  In  right  temporal  region  two  circular  ulcers  the  size  of  sixpenny  ])ieces 
connected  by  a  small  bridge  of  skin,  both  having  imdermined  edges  and  thin  bases  formed  by  bone 
covered  with  fungous  granulations.  (2)  A  fistulous  opening  at  the  outer  angle  of  left  eye  ;  the 
orbital  i)rocess  of  the  malar  bone  felt  uneven,  and  the  neighbouring  part  of  the  temporal  fossa  was 
slightly  swollen. 

Opkratiox  1 ,  May  20,  1 920. — The  ulcers  of  the  right  temporal  region  were  transformed  into 
a  single  wound  by  division  of  the  intervening  substance,  their  edges  were  cut  away,  and  their  bases 
thoroughly  scraped.  It  was  now  seen  that  the  corresponding  jnirt  of  the  temjjoral  nuisde  had  (juite 
disappeared,  and  that  the  bone  was  exj)osed  over  a  larger  area  than  we  sus{)eeted.  Incision  of  the 
lower  margin  of  the  wound  exposed  the  remains  of  the  temporal  muscle,  which  was  jjale  and  infil- 
trated. On  detaching  it  and  advancing  towards  the  angle  between  the  zygoma  and  outer  margin 
of  the  orbit,  we  came  upon  a  perforation  of  the  bone  the  size  of  a  sixpenny  piece  lying  over  the 
suture  between  the  squamous  part  of  the  tem|)oral  and  the  great  wing  of  the  sphenoid.  The  base 
of  the  perforation  was  formed  l)y  dura  mater  of  normal  appearance.  The  perforation  was  circular, 
and  its  lower  edge  formed  by  the  whole  thickness  of  the  skull,  which  wtis  here  quite  smooth.  On 
the  other  hand,  the  bony  margin  forming  the  upper  two-thirds  of  the  circumference  of  the  perfora- 
tion was  very  thin,  and  a  considerable  circular  area  of  bone  surface  beyond  was  rough  in  conseciuence 
of  the  total  disap|)earance  of  the  outer  table.  The  area  of  imier  table  thus  exposed  was  bounded 
above,  behind,  and  in  front  by  a  bony  ridge  formed  by  the  edge  of  the  outer  table,  and  extended 
over  the  squamous  and  sphenoidal  regions  as  a  segment  of  a  circle.  This  also  marked  the  limit 
of  the  disease,  for  the  outer  table  beyond  wsis  perfectly  healthy.  After  snii)ping  away  the  edges 
of  the  i)crforation  and  curetting  the  rough  bone  surface,  the  wiiole  was  painted  with  iodine. 

To  sum  uj),  the  following  were  the  bone  lesions  found  : — 

1.  A  jjcrforation  of  the  whole  thickness  of  the  bone  with  exposure  of  the  dura  mater. 

2.  A  rough  exj)osed  surface  of  inner  table  extending  above,  behind,  and  in  front  of  the 

perforation,  and  limited  by 

3.  The  edges  of  healthy  outer  table,  which  formed  a  large  segment  of  a  circle  lying  about 

one  inch  from  the  perforation  above,  while  the  horns  of  the  segment  ran  into,  and  lost 
themselves  in,  the  lower  margin  of  the  perforation. 
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Operation  2,  June  3. — Kronlein's  incision  on  the  left  side  exposed  the  carious  outer  margin 
of  the  orbit.  The  orbital  jjeriosteum  Avas  detached,  the  external  angular  process  of  the  frontal  bone 
and  frontosphenoidal  process  of  the  malar  were  divided  with  the  chisel,  and  the  diseased  j)art  of 
the  outer  wall  of  the  orbit  was  removed  with  Lucr's  forceps,  thereby  jjutting  into  communication 
the  orbital  and  temporal  fossa^.  The  soft  parts,  including  the  orbital  jieriosteum,  looked  healthy. 
Operation  completed  by  suture  of  flap  and  drainage  of  fistulous  opening  after  resection  of  its  edges. 

One  month  later,  when  the  child  left  hosj)ital  as  incurable,  the  right  temporal  wound  had 
become  again  filled  with  fungous  granulations  ;  on  the  left  side  the  wound  resulting  from 
Kronlein's  incision  had  closed  by  first  intention,  but  the  fistula  still  secreted,  and  a  cold  abscess 
was  in  jnocess  of  formation  over  the  zygomatic  arch.     The  extracranial  lesions  had  also  [)rogressed. 

Although  the  cranial  affection  was  not  treated  by  operation  in  our  fourth  and  last 
case,  for  reasons  which  will  become  evident,  the  local  appearance  of  the  disease  was  such 
as  to  support  much  of  what  we  have  said  regarding  its  pathology,  without  invalidating 
any  of  the  opinions  expressed.  The  case  is  illustrative  of  the  vast  areas  which  may  be 
attacked,  and  supports  the  theory  that  the  disease  tends  to  spread  in  the  diploe.  We 
have  the  best  reasons  for  believing  the  sequestra  to  have  been  formed  exclusively  at  the 
expense  of  the  outer  table,  though  of  course,  without  exposing  the  parts  by  means  of  an 
operation,  it  was  impossible  to  judge  accurately  of  the  condition  of  the  inner  table.  All 
that  can  be  said  is  that  no  jjcrforations,  and  indeed  no  obvious  disease  of  the  inner  table, 
were  appreciable. 

Case  4. — A.  T.,  age  38,  the  mother  of  two  fine  girls,  had  suffered  for  twelve  years  from  external 
tuberculosis  affecting  especially  the  lower  extremities.  The  wounds  had  opened  and  closed 
repeatedly  during  this  i)eriod.  When  she  was  seen  in  February,  1920,  the  greater  ])art  of  the  left 
arm  and  forearm  was  turned  into  a  vast  suppurating  wound.  An  «-ray  examination  showed  the 
shaft  of  the  luunerus  to  be  widely  diseased.  In  view  of  the  great  pain  suffered  by  the  i)atient  and 
the  imj)ossibility  of  the  arm  ever  becoming  of  any  use,  we  advised  am|)utation.  As  the  jjatient 
was  at  the  same  time  the  subject  of  advanced  jjulmonary  tuberculosis,  we  removed  the  arm  at  the 
shoulder -joint  under  local  ana'sthcsia  (April,  1{)2()).  A  large  part  of  the  wounfl  healed  by  first  inten- 
tion, but  the  lower  jjortion  assumed  a  distinctly  tuberculous  aspect,  and  the  i)rocess  subsequently 
extende<l  to  a  considerable  area  of  chest-wall  below  the  shoulder,  thougli  it  finally  healed.  In 
Atigust  the  i)atient  comi)lained  of  a  ])ainful  swelling  on  the  left  side  of  the  head,  and  this  soon 
ulcerated,  allowing  uneven  bone  to  be  felt  in  the  neighbourhood  of  the  antero-infcrior  angle 
of  the  ))arietal.  In  the  following  months  small  pieces  of  bone  came  away,  and  in  February, 
1921,  the  local  condition  was  as  follows  : — • 

A  lozenge-shaped  ulceration,  4  in.  by  2^  in.,  spread  over  the  left  side  of  the  head,  beginning 
at  a  ])oint  behind  the  level  of  the  ear,  but  higher  uj)  in  the  parietal  region,  and  extending  forwards 
well  into  the  frontal  region.  Pressure  on  the  thin,  undermined  edges  was  jjainful,  and  caused 
pus  to  ooze  out.  The  base  of  the  ulcer  was  formed  of  smooth  red  granulations  lying  on  denuded 
bone,  and  its  surface  was  rendered  irregular  by  the  i)resence  of  two  cup-like  dej)ressions,  of  whidi 
the  larger  measured  1^  in.  in  diameter.  Examination  showed  these  depressions  to  be  due  to  a  loss 
of  substance  affecting  the  superficial  layer  of  bone  alone,  for  a  bony  basis  was  everywhere  to  be 
felt  with  the  ])robe. 

Separated  from  the  anterior  extremity  of  the  ulcer  by  half  an  inch  of  skin  was  a  second  ulcer- 
ation the  size  of  a  sixpenny  ])iece,  in  which  rough  bone  capped  with  dried-up  secretion  was  visible. 
The  skin  of  the  upper  eyelid  was  also  ulcerated,  and  there  was  purulent  conjunctivitis. 

Finally,  there  was  in  the  centre  of  the  forehead  a  circular  ulcer  over  1  in.  in  diameter,  from 
which  we  removed  with  forceps  a  flat,  honeycombed  sequestrum  over  1  in.  long  and  rather  less  in 
breadth,  exposing  a  second  layer  of  uneven  bone  beneath  (inner  table). 
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A    FURTHER    CONTRIBUTION    TO    THE    STUDY    OF    CYSTS 
AND    PAPILLOMATA    OF    THE    BREAST. 

By    Sir    GEORGE    LENTHAL    CHEATLE,    London, 

In*  two  former  contributions  to  this  journal  I  have  endeavoured  to  demonstrate  certain 
pathological  chano(>s  in  the  breast  epithelium  and  their  relatiorj  to  'cystic'  changes.     In 
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riG.  213. — Shows  a  multirailiculur  papilloma  in  the  ampulla  of  a  duct  (A).  B  i*  part  of  another  ampulla  in 
whicli  the  in(li»»tor  is  pointing  to  a  part  of  which  Fig.  214  Is  a  higher  magniliciition.  C  i^i  a  normal  ampulla.  D  is 
the  position  of  the  nipple,  and  E  E  E  mark  the  direction  of  the  ducts  towards  it.  It  will  be  noted  that  there 
is  no  collection  of  chronic  inflammatory  cells  around  the  tumour-containinfj  ampullie. 


the  present  paper  I  hope  to  make  further  observations  which  may  serve  to  indicate  the 
connection  between  cystic  and  epithelial  changes  on  the  one  hand,  and  the  development 
of  new  growths  of  a  simple  or  malignant  type  on  the  other. 
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I>  i  liiu'h  matniificatiou  of  the  aminilla  B  i»  fig-  213.     It  will  be  noted  that  there  is  no  collection  of  chronic 
ii\  rclls  outside  this  ampulla,  which  contains  a  multiradicuLar  papilloma  (A)  i"  an  early  stage  of  growth. 


I  1<  -M  >  \  I  HI  I  Kin  Hi  a  whole  section  of  a  lircast 
-  It  '-how-  two  put'-  of  m  ampulla  (B)  which  is  tilled 
bv  .1  nuiltiiadiculai  papilloma.  At  C;  deeper  in  the 
brea'-t,  wa-?  anothei  ami)ulla  whicli  also  contained  a 
iiiultiradiudlar  papiUoina.  It  is  iiot  shown  in  this 
section.  A  is  the  nipple.  There  are  no  chronic  inflam- 
matory cells  outside  the  ampulla  B- 

The  gland   was  kindly  sent  to  me  for  examination 
by  Mr.  Sampson  Handley. 


PART    I. 

First,  I  wish  to  draw  attention  to  two 
forms  of  papilloma  in  ducts.  One  is  of  greater 
importance,  since  it  is  often  difficult  to 
determine  whether  it  is  benign  or  malignant. 

A. — There  is  the  papilloma  with  a  single 
iibrous  stalk  of  attachment  ;  on  the  kind 
suggestion  of  Sir  Humphry  Rolleston  I  venture 
to  name  this  form  the  uniradicular  papilloma. 
The  axis  of  fibrous  tissue  is  usually  coarse 
and  comparatively  thick,  and  the  unattached 
extremity  may  divide  into  two  or  more 
branches.  It  does  not  grow  large,  and  rarely 
exists  in  a  breast  as  a  single  tumour.  This 
rare  condition  is  seen  in  The  British  Journal 
OF  Surgery.  \i\K  Xo.  lU,  Fig.  207.  Usually 
its  presence  is  associated  with  papillomata  of 
the  next  type  ;    then  it  is  frequently  multiple. 

B. — For  reasons  to  which  I  have  alluded, 
the  second  form  of  papilloma  is  the  more 
important.  In  this  there  are  many  stalks  of 
attachment  to  the  duct  in  which  it  occurs. 
On  the  same  kind  advice  I  name  this  a  inulti- 
radicular  papilloma.  The  axis  of  fibrous  tissue 
is  most  delicate  and  fibrillous,  and  its  branches 
are  so  numerous  that  they  fuse  and  thus  form  a 
network  within  the  duct,  which  in  consequence 
is  much  distended  (see  Figs.  213,  21+,  215 
and  216).  Accompanying  the  papillomatous 
formation  there  is  to  be  seen  often  a  marked 
hyperplasia  of  the  epithelium  attached  in  a 
sessile    manner,  in  which  there  is  no  axis   of 
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fibrous  tissue.  This  papillonui  sometimes  may  occur  alone,  or  more  IVetiuently  it  may 
he  associated  with  others.  In  some  breasts  it  may  be  mixed  with  the  papillomata  of 
the  uniracHcuiar  form.  If  strict  hmitation  of  the  tumour  to  tiie  duet  walls  is  a  sure 
^uide,  the  tumours  in  Fisfs.  2i;j.  214,  and  215  are  beniyn.  The  tumour  in  Fin.  -1^>  '*< 
maliiiiiant  ;  on  careful  microscopical  investij^ation  the  duct  walls  are  seen  to  have  been 
invaded. 

There  is  no  iullanuuation  surroundin<>-  the  ducts  which  contain  the  papillomata  in 
Figs.  213,  214,  and  215.  There  was  intense  inflammation  surrounding  the  duct  containing 
the  papilloma  in  Fig.  210.  The  ampulla  was  undergoing  acute  suppuration.  I'us  and 
blood  were  being  discharged  from  the  nipple  when  Mr.  Corner  removed  the  glaiul. 


Fig.  210. — Shows  a  larj^'e  muliiriiaiit  inultiratlicular  papilloma  (B)  i"  a  much-flisteiRleil  ampulla.  The  tumour 
was  acutely  infected  and  was  suppuratins,'  in  most  of  its  part.s.  C  i"^  a  lar<;o  hainiorrhape.  The  sun-oundiiic 
connective  tissue  was  in  a  marked  fetate  of  acute  inflammation,  and  at  parts  tlie  tumour  was  invading  Uie  walls  of  the 
duct.     A  marks  the  nipple.  j_Tlie  eland  was  kindly  sent  to  me  for  examination  by  Mr.  E.  Corner. 


There  is  another  feature  characteristic  of  the  multiradicular  type  of  papilloma  besides 
its  close  relationshi})  to  malignant  disease.  It  is  that  often  it  can  be  demonstrated  as 
originating  in  the  ampulhe  of  ducts  {see  Figs.  213,  214,  215,  216).  In  the  breast  from  which 
Fig.  217  is  drawn,  there  are  two  ampulla',  each  of  which  contains  cancer  undergoing 
colloid  change.  There  is  too  much  of  this  degeneration  to  enable  me  to  decipher  which 
of  the  two  types  of  duet  cancer  the  ampulla?  contain.  The  rest  of  the  tumour  is  mainly 
•laciform'  in  type.  The  point  I  want  to  emphasize  is  that  the  ampulhe  of  duets  have 
great  pathological  importance.  It  certainly  ap])ears  to  me  that  their  contents  would  be 
more  stagnant  than  tliose  in  other  parts  of  the  dilated  ducts,  and  that  if  these  contents 
contained  an  irritant  the  action  would  remain  undisturbed  for  long  periods.  .Although  I 
consider,  for  many  reasons,  that  agents  of  irritation  can  and  do  enter  the  breast  through 
the  open  ducts  at  the  nipple,  yet  I  am  aware  of  the  possibility  of  stagnant,  or  altered  an«l 
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stagnant,  secretion  also  acting  as  an  irritant.  As  I  have  said,  many  things  point  to  the 
entrance  of  irritants  through  the  duct  orifices  ;  among  them  is  the  article  by  Mr.  C.  J.  Bond 
in  the  British  Medical  Journal,  March  29,  1913,  on  "  The  Mucous  Channels  and  the  Blood- 
stream as  Alternative  Routes  of  Infection  '*. 

In  two  previous  communications  (Bhitisii  JornxAL  or  Scuokkv,  1920,  viii,  Xos.  30 
and  31)  I  described  two  types  of  duct  cancer  which  may  remain  pure,  and  indicated  that 
both   types   might  be  found   in   one  tumour.     These  types  were  the   papillomatous  and 


1^,.6,- 


0 
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Pig.  217. — A  part  of  a  wliole  section  of  a  breast.  It  shows  two  ampulla  (A  and  B)  which  contain  separate  foci  of 
primarj-  cancer  undergoing  colloid  degeneration.  The  cancer  in  the  ampulla  B  has  invaded  the  wall^  of  the  duct  and 
surrounding  tissues.  Serial  sections  showed  there  was  no  continuity  between  the  cancer  in  A  and  the  cancer  in  B-  C  i--* 
the  nijiple. 


the  'laciform".  Of  the  two,  the  papillomatous  was  the  less  malignant,  but  the  '  laci- 
form '  and  mixed  duct  cancers  were  capable  of  being  the  most  malignant  seen  in  breast 
cancer.  Dr.  Archibald  Leitch,  in  a  short  illuminating  article  {Archives  of  the  Middlesex 
Hospital,  1908,  p.  80,  "  On  Secondary  Malignant  Conversion  of  Epithelium "),  pictures 
the  'laciform'  condition  in  a  duct,  and  definitely  shows  that  a  comparatively  extensive 
surface  of  epithelium  has  taken  part  in  the  primary  cancer  process.  Dr.  Leitch's  article 
should  be  read  by  all  who  take  an  interest  in  cancer.  Before  publishing  my  two  papers 
in  this  journal  I  was  imaware  of  Dr.  Leitch's  original  observations ;  otherwise  I  would 
have  drawn  attention  to  them. 
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PART    II. 

The  condition  of  breast  epithelium  to  which  I  pass  on  to  refer,  is  chirified  by  tlie 
examination  of  whole  sections  cut  from  three  breasts.     The  breasts  were  removed  from 


FlO.  218. — A  whole  section  of  half  a  lireast  which  was  removed  on  accoun'  of  the  Lirtre  macrosco|iical  cyst  (A) 
it  contained.  B  points  to  that  part  of  the  breast  from  which  the  duct  A  in  Fig.  219  is  drawn,  ifany  smaller 
duct  cysts  can  be  seen  in  the  drawinir. 

three  different  individuals.  The  condition  was  characterized  by  a  diffuse,  beniffn, 
des(|uamatin<>-  hyperplasia  of  epithelium  in  ducts  and  acini  around  which  there  was  no  sign 
of  chronic  inflammatory  changes.     I  am  convinced  the  condition  to  which  I  refer  is  primary 


Fu;.  210. — A  dmwinsr  of  a  small  duct  (A)  from  B  in  Fig.  218.  The  epitln.'lium  can  be  seen  undercroiwr 
desquamative  hyperplasui  at  five  or  six  different  iioints.  The  cells  undertroinfj  hyperpliisii  soon  become 
longitudinal  and"desf|uamated  after  becomiiis  larire  round  defjenerated  cells.  These  desquamated  eclU  fill  ami 
distend  the  duct.  TJie  contents  ai)pear  clinically  as  white  thick  fiiiid.  The  fibrous  tissue  outside  the  duct  at 
B  shows  sli'.'ht  local  proliferation.  There  are  no  leucoc\-tes  at  this  or  anj-  other  part.  The  proliferation  at  B 
is  secondary  to  distention  of  the  duct. 


within  the  gland  ;    it  may  be  due  to  an  irritant,  but  it  is  not  secondary  to  chronic  inflam- 
matory  changes   outside   the   epithelial   structure.     I   regard   the   chronic   inflammatory 
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changes  wliich  so  often  are  associated  with  it  as  secondary.     T  cannot  conceive  that  such 
locahzed  and  infrequent  and  small  foci  of  chronic  inflammation,  however  intense  it  may  be, 

can  be  the  cause  of  so  diffuse 
a  hyperplastic  change. 

There  are  many  reasons 
for  thinking  as  I  do  ;  among 
them  are  the  following  :  In 
many  parts  where  there  is  no 
hyperplasia  of  epithelium, 
chronic  inflammation  is  most 
marked  (Fig.  222).  In  the 
three  breasts  to  which  I  am 
now  in  a  position  to  refer, 
there  is  no  chronic  inflamma- 
tion to  be  seen  anywhere  in 
the  course  of  the  ducts  and 
acini  which  contain  the  hyper- 
plasia of  epithelium.  And 
in  other  breasts  where  the 
epithelium  is  undergoing  this 
desquamative  hyperplasia  in 
a  duct  that  is  locally  more 
or  less  surrounded  by  chronic 
inflammation,  the  hyperplasia 
I  need  not  labour  the  point. 


:^^>-^c::^ 


'^. 


Fl(i.  :,':.'0. — A  (IrawiiiK  of  a  lar^'e  iluct  (A)  from  another  breast  in  wliidi 
the  duct  has  become  disteiuled  as  the  result  of  desquamative  hyperplasia  of 
the  epithelial  liiiin;;.  There  are  no  leucocytes  outside  this  duct,  nor  were 
there  any  leucocytes  outride  any  of  the  ducts  in  this  breast,  altlious;h  it  was 
•  litTusely  affected  by  epithelial  hyperjilusiii. 


is  often  least  marked  where  the  inflammation  is  greatest. 

Clinically,  the  condi- 
tion in  some  breasts  is 
marked  by  their  contain- 
ing cysts  or  only  one 
palpable  cyst.  I  shall 
point  out  later  that  I  am 
convinced  these  cysts  are 
determined  by  the  disten- 
tion caused  by  the  diffuse 
hyperplasia  of  the  glan- 
dular epithelium.  In  other 
breasts  the  condition  is 
masked  by  small  nodules 
universally  distributed 
over  the  whole  glands.  In 
yet  others,  only  a  segment 
of  a  breast  may  be  thus 
affected,  indicating  per- 
haps that  a  duct  and  its 
distribution  is  the  main 
part  that  is  undergoing 
the  change.  The  nodules 
are  mainly  the  dilated 
ducts.  The  distention  of 
the  ducts  is  the  cause  of 
the  pain. 

^Microscopically,  the 
condition  is  seen  to  be  a 
hyperplasia  of  large  tracts 
of  ducts  and  some  of  the 
acini  into  which  their  terminal  branches  lead 


Fig.  221. — A  drawing  from  a  terminal  duct  and  its  branches.  The  duct,  and 
some  of  the  acini  into  which  it  leads,  are  seen  to  be  undergoing  desquamative 
epithelial  hyperplasia.  There  aro  no  leucocytes  outside  or  inside  the  gland 
cavities  of  this  and  the  preceding  breast.  There  are  no  leucocj-tes  present  in  any 
part  of  whole  sections  made  from  this  breast. 


The  hyperplasia  of  epithelium  can  be  seen 
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in  its  earliest  sta<>e  in  a  transverse  section  of  a  small  duet  in  Fig.  219,  which  is  taken  from 
part  of  the  cystic  breast.  Fig.  218,  B.  The  epithelial  cells  at  live  or  six  dilTerent  places 
have  proliferated  and  become  lonj^itudinal  in  shape.  Early  descjuamation  is  obvious. 
The  larjre  roinid  desquamated  cells  are  typical  contents  of  ducts.  I  have  not  seen  them 
in  acini.  There  are  no  lymphocytes  in  the  tissues  outside  this  duct  at  B.  There  are  a 
few  connective-tissue  cells  that  have  proliferated.  It  is  impossible  to  conceive  that  a 
diiatinji'  distended  duct,  as  this  is,  could  under<>o  these  chan<?es  from  the  normal  size 
without  indueino-  some  action  on  the  part  of  the  surroundin<)-  tissue.  The  chan<i;es  in 
the  surrounding-  tissue  are,  I  believe,  secondary  to  the  duct  chan<>;es.  Similar  intra- 
<>landular  changes  can  be  seen  in  F'igs.  220  and  221.  Fig.  220  is  a  duct  that  is  reaching 
the  cyst  stage.  Fig.  221  is  the  termination  of  a  duct  in  the  same  process,  but  not  so 
advanced  ;  some  acini  into  which  it  leads  have  escaped  sharing  in  the  process.  There 
is  no  sign  of  chronic  inflammatory  changes  outside  the  ducts  and  acini  of  this  breast, 
from  which  Figs.  220  and  221  have  been  drawn.  Although  an  irritant  stagnated  within 
the  duct  is  probably  the  cause  of  the  epithelial  hyperplasia,  to  term  the  condition 
'chronic    mastitis'   or   •parenchymatous   mastitis"    is,  in  my  opinion,  erroneous.     I   would 


•■•••«••.•  -.v 


\-\i;.  -l-i-l. — A  hiKli-power  druwiiii.'  of  one  mars,'iii  of  a  lon^ituiliiial  section  of  a  duct.     The  epithelium  (A)  is  normal. 
The  tissues  outside  the  duct  contain  a  collection  of  lympiiocytes  (B),  among  which  are  some  polyimclear  leucocytes. 

prefer  to  call  it  a  diffuse  benign  desquamative  hyperplasia  of  breast  epithelium.  I  regard 
it  as  a  cause  of  cyst  formation.  Papillomata  are  absent  in  the  three  cases  under  observa- 
tion ;  these  may  complicate  the  condition,  but  they  are  not  an  essential  part  of  it. 

This  diffuse  desquamative  hyperplasia  is  seen  frequently  in  the  epithelium  of  fibro- 
adenomata  of  breasts.  It  is  also  to  be  observed  in  many  breasts  where  cancer  is 
present.     I   look  upon  the  condition  as  pathological. 

In  future  it  is  probable  that  the  course  of  events  may  be  stated  in  the  following  way  : 
When  cysts  are  once  formed  they  may  predispose  to  further  ])athological  changes  which 
otherwise  would  not  have  occurred.  The  cystic  stage  may  lead  to  distention  and  stagna- 
tion, which  would  favour  the  cotitinued  imdisturbed  action  of  an  irritant.  This  in  turn 
might  serve  as  the  direct  i)relude  to  further  changes,  probably  resulting  in  what  is  commonly 
regarded  as  a  simple  or  malignant  tumour.  Our  present  ignorance  of  the  cause  and 
limitation  of  epithelial  hyperplasia  prevents  the  immediate  and  complete  acceptance 
of  this  fascinating  theory.  On  the  evidence  before  me.  all  I  can  say  is  that  I  do  not 
believe  that  the  tumours  described  here  would  have  arisen  if  the  cystic  state  had  not 
in  some  way  acted  as  a  predisposing  and  determining  cause  of  their  initiation  and  growth. 
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RECONSTRUCTION    OF    ANKYLOSED    KNEE-JOINTS. 

li\    Sir   ^V.   I.   DK   (OURCY    WUKKLHH,    Diblin. 


Opinions  are  divided  as  to  the  relative  merits  of  arthroplasty  and  excision  in  the 
treatment  of  many  stiff  and  diseased  joints.  In  certain  cases  the  indications  for  one  or 
the  other  are  comparatively  clear.  The  pendulum  has  swung  rather  back  towards 
excision  in  the  case  of  the  elbow-joint  ;  both  operations  yield  satisfactory  results  in  the 
case  of  the  shoulder,  but,  in  ankylosis  of  the  hip,  stability  is  so  essential  that,  if  a 
mobilizing  operation  is  indicated  (a  rare  contingency),  most  surgeons  will  prefer  arthrop- 
lasty to  excision. 

There    is    almost    imanimity    of   opinion    concerning    the    knee,   namely,  that  sound 

ankylosis  in  the  great  majority  of  advanced 
cases  is  the  only  desideratum.  Reconstruction 
of  an  ankylosed  or  diseased  knee-joint  with  a 
view  to  the  restoration  of  movement  has  been 
summarily  dismissed  by  many  autliorities  as 
an  operation  based  on  unsound  principles  and 
rarely  followed  bv  success.     The  following  case 


i'lCl.  2l'3. — Ki,L;lit  knoe-1oint,  ankvlosed  in  extension 


l'"I(;.  '224.  -Left  knee-joint,  ankylosed  in  flexion. 


is  reported  to  illustrate  that  this  condemnation,  although  justifiable  in  a  general  way, 
has  been  too  emphatic,  and  that  in  certain  cases  success  may  be  anticipated  : — 

In  August,  1919,  a  little  girl,  age  11,  gave  a  history  of  acute  osteomyelitis  of  both 
tibiae,  a  prolonged  illness,  and  frequent  operations.  Numerous  scars,  the  result  of  healed 
sinuses  and  operation  wounds,  were  in  evidence  down  the  front  of  both  shins.  Both  knee- 
joints  were  firmly  ankylosed.  The  left  knee  was  ankylosed  in  flexion,  the  right  in  exten- 
sion. A'-ray  photographs  showed  firm  bony  ankylosis,  with  destruction  of  the  epiphyses 
of  the  femiu-  and  tibia,  on  both  sides  {Figs  223  and  224). 
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The  parents  were  told  that  the  general  opinion  of  surgeons  was  against  operation, 
that  lateral  stability  could  not  be  ensured,  and  that  in  the  absence  of  crucial  ligaments  it 
was  dillicnlt  to  ])revent  the  tibia  roekiii<>  backwards  and  forwards  on  the  fenuir.  Lateral 
niobiUty.  and  forward  and  backward  play  of  the  tibia  on  the  femur,  with  a  want  of  cheek 
on  inward  rotation  of  the  tibia,  ini<>ht  render  the  knees  so  insecure  tliat  walking  without 
aid  niiiiht  be  (luite  impossible.  These  were  the  orthodox  arguments  against  operation. 
On  the  other  hand,  it  was  pointed  out  that  much  could  be  done  in  the  remodelling  of  the 
bones  at  operation  to  promote  security  for  weight-bearing,  and  that  the  formation  of  a 
capsule  and  ligaments  might  be  expected  in  time,  such  as  is  seen  surrounding  a  false  joint, 
the  result  of  an  old  ununited  fracture  of  the  long  bones. 

In  September,  1919,  an  operation  was  performed  on  the  left  (flexed)  knee,  after  the 
manner  reconunended  by  the  late  .1.  R.  Murphy.  An  incision  was  made  about  4  in.  long 
on  either  sifle  of  the  patella,  slightly  em"\ed  with  concavity  backwards.  The  skin  was 
reflected  freely,  and  two  tongue-shaped  flaps  of  fat  and  fibrous  layer  of  the  capsule  were 
I'ashioned,  the  base  of  each  flap  being  downwards,  attached  over  the  internal  and  external 


i'ld.  l'2"i.      ilotli  k;icc-joi!its  in  cNtciisioii  after  oper.itioii. 


surfaces  of  the  upper  extremity  of  the  tibia.  A  .Jones  gouge  was  easily  driven  through 
the  new  bone  binding  the  femur  and  tibia,  and  the  knee  was  fully  flexed.  The  lower  end 
of  the  femur  and  the  upper  end  of  the  tibia  were  cleared  of  all  irregular  bone,  and  both 
surfaces  fashioned  to  leave  as  large  an  amount  of  bone  in  a  lateral  diameter  as  possible, 
and  thus  diminish  the  tendency  to  lateral  instability.  A  mortise  in  the  form  of  a  sub- 
stantial groove  (not  well  shown  in  the  skiagrams)  was  made  from  front  to  back  on  the 
surfaee  of  the  femur,  and  a  corresponding  tenon  cut  in  the  tibia  to  limit  the  lateral  gliding 
of  the  one  bone  upon  the  other.  Care  was  taken  to  remove  slightly  more  bone  from 
behind  in  order  to  diminish  any  tendency  to  hyper-extension.  The  flaps  were  now  placed 
loosely  across  the  upper  end  of  the  tibia  and  fixed  by  a  few  points  of  suture  in  position. 
The  extensor  apparatus  was  unduly  lax  when  the  Hexed   joint  was  brought  into  the 
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Fkj.  2'JG. — ^Showiiii;  iinumiit  of  voluntary  flexion  in  left  knee-joint  2  years  after  operation. 
Xote  the  i)at<?lla  '  turned  turtle  '. 


Flo,  227. — Showing  amount  of  voluntary  flexion  in  right  knee-joint   18  months 
after  operation. 
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straiylit  position,  and  tlic  patella  was  •turned  turtle"  with  jfreat  ease  a  manouvre  wliieli 
[)revents  subsecjuent  fixation  to  the  front  of  the  fenuir. 

There  was  little  or  no  pain  after  operation,  and  the  stitches  were  removed  after  eight 
days.     The  lejj  was  immobilized  on  a  simple  back  splint. 

After  removal  of  the  stitches  the  child  was  cncouratjed  to  move  the  joint  actively 
as  far  as  possible  as  it  lay  unbanda<>ed  on  the  splint.  There  was  a  striking;  absence  of 
pain.  The  knee  moved  actively  a  few  de<>rees  in  flexion  and  extension  after  the  first 
drcssinji'.  The  child  ijavc  this  demonstration  to  every  visitor,  until,  in  an  astonishin<;ly 
short  time,  voluntary  flexion  of  the  joint  to  half  a  right  angle  was  possible.  Great  care 
was  taken  to  prevent  any  movement  in  a  lateral  direction.  Massage  and  passive  move- 
ments Avere  employed  after  the  first  fortnight  to  hasten  the  development  of  the  wasted 


VUi.  L'28. — Snap-shot  photowapl 
child  walkintf. 


I'Ki.   I'L'i). 


Siiap-sliot  phototfniph  of  rit-'ht  knee,  child 
\\  alking. 


quadriceps.  The  child  was  discharged  two  months  after  operation  on  a  calliper  s|)lint 
jointed  at  the  knee.  She  could  walk  now  with  easy  voluntary  flexion  of  the  left  knee 
to  about  half  a  right  angle  and  without  pain. 

The  absence  of  pain  on  either  active  or  passive  movements  interested  me,  for  to  this 
phenomenon  the  success  of  the  ojieration  is  in  a  large  measure  due.  The  child  regarded 
the  after-treatment  from  the  start  as  being  something  in  the  nature  of  a  game,  and  worked 
hard  in  her  efforts  to  give  satisfaction  and  surprise  as  we  daily  watched  the  return  of  the 
joint  to  something  approaching  normal. 

The  absence  of  pain  after  operation  is  due  probably  to  the  removal  of  any  remains 
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of  the  old  lateral  ligaments  and  capsule  of  the  joint  which  carry  the  sensory  nerves.* 
Murphy  states  that,  in  addition  to  affording  a  wider  range  of  motion  in  the  new  joint, 
removal  of  the  ligaments  together  with  the  capsule  also  obviates  one  of  the  causes  of 
post-operative  pain.  I  cannot  think  of  anything  more  important  to  obtain  a  good  result 
in  arthroplasty  operations  than  prevention  of  pain.  The  early  after-treatment  is 
simplified  a  hvmdredfold. 

Six  months  after  the  first  operation  the  patient  was  re-admitted  into  the  private 
hospital,  and  a  similar  operation  imdertaken  on  the  second  knee.  The  joint  on  this 
occasion  was  straight  and  not  flexed,  and  the  operation  was  rendered  more  diflicult 
in  consetpience.  The  quadriceps  extensor  tendon  and  the  patellar  ligaments  were  tense, 
and  the  patella  could  not  be  turned  turtle  as  in  the  previous  instance.  A  flap  was 
fashioned  and  inserted  between  it  and  the  femur  in  addition  to  the  main  intra- 
articular flap. 

The  after-treatment  was  modified  and  improved  upon.  Extension  was  maintained 
by  means  of  a  Thomas  knee  bed-splint  which  was  daily  loosened  for  massage  and  active 
movements.  As  before,  there  was  no  pain,  and  the  child  co-operated  admirably  with 
the  efforts  to  promote  movement  and  develop  the  muscles. 

Two  months  later  she  was  discharged,  still  wearing  a  jointed  calliper  splint  on  the 
left  leg  and  a  jointed  leather  moulded  splint  from  groin  to  ankle  on  the  right. 

She  presented  herself  for  examination  two  years  after  the  first  operation  and 
eighteen  months  after  the  second.  She  is  walking  freely  without  splints  or  crutches,  and 
but  for  a  slight  forward  bend  of  the  body,  a  habit  contracted  to  obtain  better  equilibriimi, 
her  gait  is  to  the  ordinary  observer  almost  normal  (Figs.  228,  229). 

Sir  Robert  Jones  saw  the  patient  in  the  early  stages  of  treatment  when  he  was 
visiting  Dublin. 

She  was  exhibited  at  the  Royal  Academy  of  Medicine  in  Ireland,  and,  when  asked 
to  hop  across  the  room,  did  so  with  agility.  There  is  a  little  lateral  mobility,  but 
not  more  than  is  often  seen  following  stretching  of  the  ligaments  after  prolonged  effusion 
or  extension  in  the  treatment  of  injuries.  In  this  connection  Murphy  states  :  "  In  the 
early  days  of  our  arthroplasty  work  we  felt  that  something  serious  would  happen  if  we 
totally  removed  the  articular  ligaments.  As  time  went  on,  however,  I  learned  that  large 
ligaments  developed  about  the  site  of  a  pseudarthrosis  ".  This  statement  is  probably 
correct.  If  no  movement  is  allowed  in  the  lateral  direction  during  repair,  there  will  be 
a  corresponding  condensation  of  the  connective  tissues  on  each  side.  On  the  other  hand, 
movements  are  secured  in  desired  directions  from  the  earliest  moment.  Connective 
tissues  trained  in  this  way  eventually  take  on  the  form  and  function  of  ligaments. 

The  object  of  this  communication  is  not  to  advocate  the  operation  of  arthroplasty 
of  the  knee-joint,  but  to  show  that  under  favourable  circumstances,  when  there  are  real 
indications  for  the  operation,  there  is  a  reasonable  prospect  of  success. 

I  have  to  thank  Sir  Robert  Jones  for  his  kindness  in  examining  this  case  when  on  a 
visit  to  me  in  Dublin,  Professor  A.  F.  Dixon  for  information  about  the  nerve  supply  of 
joints,  and  Dr.  Carratt  Hardman  for  the  trouble  he  took  in  connection  with  the  .r-ray 
plates. 


*  Ligaments  receive  nerve  fibres  both  sensory  and  vasomotor.     The  nerve  fibres  always  come  from  the 
same  nerves  that  supply  the  muscles  moving  the  joint  and  supplying  the  overlying  skin  (Rudolph  Fick). 
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RECONSTRUCTION  OF  THE  SHOULDER. 

By  Siu  W.  I.  UK  COURCY  WHEELER,  Dublin. 


TiiK  operative  possibilities  iti  cases  passing  throuoh  hospitals  for  disabled  pensioners, 
as  time  goes  on  are  becoming  less  and  less.  During  the  three  years  since  the  War  the 
majority  of  the  patients  have  been  operated  on  once  or  many  times,  and  a  halt 
has  been  called  in  most  cases  to  all  but  purely  non-operative  orthopaedic  methods  of 
treatment.  There  are  cases  still  which  are  admitted  for  conditions  of  non-union,  mal- 
union,  and  cross-imion  of  bones  capable  of  repair,  but  they  are  rare. 

The  same   applies  to  joints,   nerves,   and  muscles,   although   here,   too,    some   cases 
appear  to  have  drifted  from  one  place  to  another 
without  the  obvious  rational  operative  treatment 
having  been  tried. 

The  following  case  illustrates  the  last  state- 
ment : — 

A  pensioner,  aged  about  25,  was  wounded 
in  November,  1918,  by  a  high-explosive  shell. 
The  right  shoulder  below  the  acromion  process 
was  carried  away  en  masse,  skin,  muscles,  and 
bone,  leaving  only  a  pedicle  on  the  inner  side 
carrying  the  main  vessels  and  nerves  by  which 
the  arm  hung  helplessly  to  his  side.  The  wound 
was  septic  and  unhealed  for  eighteen  months. 

On  admission,  dense  cicatrix  occupied  the 
right  deltoid  region.  The  area  of  the  scar  extended 
backwards  over  the  lower  scapular  region,  and 
forwards  over  the  insertion  of  the  pectoralis  major 
muscle  (Fig.  230).  The  movements  in  the  hand 
were  strong  and  free.  All  the  muscles  of  the 
upper  arm  were  out  of  action ;  nevertheless  he 
could  flex  and  extend  the  elbow  with  considerable 
strength.  This  trick  was  accomplished  by  fixing 
the  extensors  and  flexors  of  the  forearm  below 
and  contracting  them  on  their  attachment  to  the 
condyles  of  the  himierus,  thus  producing  flexion 
and  extension  of  the  elbow  and  an  excellent 
mimicry  of  the  normal  action  of  the  biceps  and 
brachialis  anticus  muscles.  Fig.  231  shows  a 
skiagram  taken  at  this  time. 

The  patient  had  been  told  so  often  that 
nothing  could  be  done  to  restore  the  shoulder  and 

upper  arm,  that  consent  to  operation  was  only  obtained  on  condition  that  it  was  com- 
pleted in  one  stage. 

The  scar  was  subjected  to  massage,  radiant  heat,  etc..  in  the  hope  of  lighting  u{)  an\ 
latent  sepsis,  if  such  existed,  before  a  major  operation  was  attempted. 

Opkratiox,  April,  1920  : — 

Is/  Stage. — Two  incisions  were  made,  one  just  below  the  acromion  process,  extending 
forwards  imder  the  clavicle  and  backwards  beneath  the  spine  of  the  scapula,  above  the 
cicatrix.     The  second  skirted  the  cicatrix  below  at  the  level  of  the  middle  of  the  shaft  of 


Fl(i.  230.  Pensioner  K.  Wounileil  1!)18.  Tlie 
riiiht  arm  is  seen  lumsini;  from  tlie  tniiilc  liy  ii 
l)e(licle  containing  tlie  vessels  and  nerves.  Tlie  skin, 
deltoid  muscle,  and  upper  end  of  tlie  humerous  were 
blown  away. 
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the  humerus.  The  incisions  met  in  front  and  behind  so  as  completely  to  encircle  all  the 
scar  tissue.  The  dissection  was  slow  and  tedious,  as  the  scar  (the  result  of  old  sepsis)  had 
penetrated  deeply  in  the  position  corresponding  to  the  shoulder-joint.  After  removal  of 
the  scar,  a  deep  hiatus  was  left  between  the  acromion  process  and  the  upper  end  of  the 
fractured  humerus;  the  arm  hung  like  the  sleeve  of  a  coat  from  the  inner  flap  containing 
the  vessels  and  nerves. 

2nd  Stage. — The  upper  end  of  the  humerus  was  cleared  and  divided  until  healthy 
bone  appeared,  and  all  irregularities  were  removed.  The  glenoid  cavity  was  exposed  and 
an  effort  was  made  to  freshen  the  surface. 

Urd  Stage. — A  bone-graft  9  in.  long  was  removed  from  the  inner  surface  of  the  right 
tibia  with  the  Albee  twin  saw,  regulated  so  as  to  cut  a  graft  of  tight  fit  for  the  medullary 
cavity  of  the  humerus.     The  graft  was  driven  tightly  into  the  himierus  for  four  inches. 

The  arm  was  abducted  and  held 
in  position  so  that  the  graft  lay 
along  the  glenoid  cavity,  the  upper 
extremity  touching  the  acromion 
and  coracoid  processes  {Fig.  232). 
The  intention  was  to  obtain  a 
broad  imion  between  graft  and 
scapula  with  the  arm  in  slight 
abduction. 

■ith  Stage. — Five  inches  of  the 
graft  lay  bare,  with  no  skin,  muscle, 
or  other  soft  tissues  for  a  covering. 
To  remedy  this  a  plastic  operation 
of  some  magnitude  was  necessary. 
A  large  pedicled  skin-flap  was 
fashioned  from  the  front  of  the 
chest,  and  the  skin  above  and 
below  the  original  incisions  freshly 
undermined.  A  skin  covering  was 
obtained,  but  it  was  obvious  that 
this  was  insufficient  for  the  graft, 
although  ample  so  far  as  the 
wound  area  was  concerned.  It  was 
decided  to  replace  the  destroyefl 
deltoid  muscle  by  transplantation 
of  the  clavicular  portion  of  the 
pectoralis  major  outwards  as 
described  by  Elmslie.  The  attach- 
ment of  the  muscle  to  the  clavicle 
was  separated  subperiosteally,  and 
the  clavicular  portion  isolated  from 
the  sternal.  The  tendon  attachment  was  severed,  so  that  now  the  muscle  lay  quite  free 
but  for  a  pedicle  which  contained  the  vascular  and  nerve  supply.  The  detached  muscle 
was  swung  outwards  over  the  bone-graft,  and  attached  to  the  acromion  process  and 
clavicle  above  by  a  few  points  of  suture.  Below  it  was  sutured  to  the  periosteum  and 
soft  tissues  round  the  humerus  in  about  the  position  where  the  normal  deltoid  is 
inserted. 

The  clavicular  portion  of  the  pectoralis  major  has  successfully  replaced  a  deltoid 
destroyed  by  injury,  good  abduction  of  the  arm  resulting  ;  but  in  the  present  case,  as 
ankylosis  of  the  bone-graft  with  the  scapula  was  aimed  at,  the  muscle-graft  was  used 
merely  to  give  ample  covering  to  the  bone. 

The  skin  flap  was  now  sutured  in  position  and  the  undermined  margins  were  brought 
into  line.     The  operation  occupied  two  hours. 


Fig.  231. — Skiagram  of  patient  on  admission,  sliowint;  absence  of  uiijier 
end  of  tlie  luimeru-s. 
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'Vhv  arm  was  carefully  immobilized  on  an  abduction  splint.  The  stitches  were 
removed   in  a    Ibrtiiijilit.    and   the  splint    was   replaced    by    an    extensive  plaster  casing. 

For  three  nioiitlis  rij^id  inunoljiiization  was  insisted  upon,  as  is  the  custom,  and  after- 
wards sli<iht  stresses  and  strains  were  permitted  in  conjunction  with  inassa<>;e  and  active 
movements  to  stimulate  <>rowth  in  the  j>raft. 

The  behaviour  of  the  bone-<>raft  in  this  case  illustrates  many  interestinji  points.  The 
growth  is  seen  in  the  photographs  taking  place  at  the  side  (^f  the  graft  remote  from  the 
periosteum.  The  skiagram  taken  three  months  after  operation  (Fig.  233)  demonstrates  a 
condition  which  gives  rise  to  anxiety  in  many  grafting  operations  about  this  period. 
Tliere  is  a  mottled  irregular 
appearance  in  the  ])ortion  not 
directly  contacted  witii  bone,  and 
an  alarming  loss  of  density.  It  is 
diflicult  to  foretell  at  this  stage 
whether  the  graft  is  about  to 
crumble  and  become  absorbed,  or 
whether  appearances  are  deceptive 
and  the  loss  of  density  is  due  to 
the  fact  that  at  first  the  demolish- 
ing powers  of  the  osteoclasts  are 
niore  apparent  in  the  photographs 
than  is  the  reproducing  capacity 
of  the  osteoblasts.  It  must  be 
assumed  that  the  activity  of  both 
classes  of  cells  goes  on  simultan- 
eously in  successful  cases,  the 
osteoblasts  inserting  a  new  brick 
in  the  structure  as  the  old  ones 
are  removed  pari  passu  by  the 
osteoclasts.  Sometimes,  however, 
in  the  grafts  that  fail,  osteoblastic 
action  is  absent,  and  this  cannot  be 
told  by  X  rays,  for  bone-formation 
in  the  embryonic  stage  is  trans- 
lucent and  does  not  cast  a  shadow. 

The  photograph  taken  six 
months  after  operation  dispelled 
anxiety,  for  now  a  buttress  of 
dense  new  bone  could  be  seen  on 
the  medullary  side  of  the  graft 
and  the  density  of  the  whole  had 
considerably  increased  (Fig.  23i). 
The  increase  of  density  and  thick- 
ness was  conhned  to  the  portion 
of  the    graft    l)earing   stresses   and 

strains,  namely,  between  the  upper  end  of  the  luunerus  and  the  glenoid  cavity 
was  firm  ankylosis  at  these  two  points. 

Thickening  of  the  portion  of  graft  inserted  into  the  himierus,  and  also  of  that  portion 
above  the  glenoid  cavity,  is  seen  in  the  second  photograph,  where  stresses  and  strains,  if 
any,  were  distributed  over  the  whole  graft  ;  but  after  ankylosis  had  occurred  at  the 
glenoid  and  the  extreme  upper  end  of  the  humerus,  the  intramedullary  portion  and  the 
portion  above  the  glenoid  were  inert,  and  absorption  is  taking  place,  especially  below. 
More  active  movements  and  a  more  general  use  of  the  arm  were  allowed  later,  and  with 
the  movements  of  the  scapula  some  strain  was  evidently  transmitted  to  the  j)t)rtion  above 
the  glenoid,  which  became  more  solid  and  dense.     The  graft  below  unitcl  IxantifuUy  to 
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Fl(i.  232. — SkiauTuin  tiikeu  immediately  after  operation  ;  four  inches 
of  tlie  (jraft  is  iiitnimedullary,  the  upper  portion  is  in  contact  witli  tlie 
irlenoid  cavity,  tlie  coracoid,  and  the  acromion. 


There 
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the  upper  end  of  the  humerus,  and  tliere  was  no  further  use  for  the  intramedullary  por- 
tion, which  is  seen  attenuated  and  about  to  disappear  {Fig.  235). 

The  condition  of  the  patient  before  operation  is  well  shown  in  Fig.  230,  and  fourteen 
months  after  operation  the  patient  is  shown  (Fig.  236)  holding  a  vessel  weighing  5|  lb.  at 
arm's  length  during  a  time  exposure.  He  can  use  his  arm  freely,  and  almost  place  his 
hand  to  the  back  of  his  head.  The  scapular  mov-ements  are  increasing  in  range,  and 
the  muscles  of  the  upper  arm  have  recovered. 

FOURTEEN    POINTS    ABOUT    BONE-GRAFTS. 

1.  A  loss  of  densitj'  apparent  in  a  graft  as  shown  by  a-ray  photogra{)hs  a  few  weeks 
after  operation  is  deceptive,  and  does  not  necessarily  indicate  absorption  and  failure.  In 
the  early  stages  the  demolishing  activity  of  the  osteoclasts  may  be  more  apparent  than 
the  bone-producing  power  of  the  osteoblasts. 


Fig.  233. — Skiasram  3  months  after  operation — '  the  period  of  anxiety  '.    The  loiw  of  den.sity  in  the  f,Taft  (hie  to 
the  distinctive  powers  of  osteoclasts  is  more  apparent  tlian  ttie  refjenerative  osteobla-itic  process  at  thLs  date. 


2.  The  final  success  of  bone-grafting  depends  upon  the  operation  of  Wolff's  law,  that 
is,  the  graft,  stimulated  by  strains  and  stresses,  changes  its  internal  architecture  and 
external  conformation  imtil  the  required  strength  is  attained.  In  other  words,  "  the 
amount  of  growth  in  a  bone  depends  on  the  need  for  it  "'  (Murphy). 

3.  To  provide  the  necessary  strains  and  stresses,  it  is  advisable  to  allow  the  graft  to 
functionate  after  preliminary  fixation  for  about  three  months. 

4.  The  periosteum  should  be  left  on  the  graft,  because,  although  not  essential,  it  is 
the  medium  through  which  new  blood-vessels  enter  the  graft  and  the  surrounding  struc- 
tures. Furthermore,  in  removing  the  periosteum,  superficial  layers  of  osteoblasts  may 
be  sacrificed  even  in  an  adult.  A  periosteum-covered  graft  is  therefore  less  likely  to 
become  absorbed. 

5.  In  old  ununited  fractures  with  false  joints  the  bone  in  the  'critical  area"  (near  the 
site  of  fracture)  is  sclerosed  and  non-vascular,  and  makes  unsuitable  soil  for  that  portion 
of  the  graft  in  contact  with  this  area. 

6.  In  such  cases  a  graft,  instead  of  exhibiting  osteogenetic  powers  and  responding 
to  WoUf  s  law,  may  become  attenuated  and  absorbed,  or  break  in  the  critical  area  five 
or  six  months  after  operation. 
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7.  Ill  tlu>  same  class  of  case  very  prolouffcd  lixation  is  particularly  unfavourable  to 
osteojienesis,  to  the  estahlishineut  of  blood-supply,  and  bony  union.  Karly  movements 
and  the  bearinu'  of  mechanical  stress  and  strain,  on  the  other  hand,  may  lead  to  yieldin<; 
of  the  j>Taft  and  failure.     The  problem  is  a  dillicult  one  in  the  case  of  the  humerus  or 

fenuir,  where  strength  is  essential.  Wide 
resection  of  the  sclerosed  bone,  with 
resignation  on  the  part  of  the  patient  to 
a  short  limb,  is  the  only  remedy  when 
non-operative  methods  fail. 


Fig.  234.  — ■  Skiagram  6  months  after  operation. 
There  is  firm  union  at  the  upper  end  of  the  humerus  and 
at  and  above  the  glenoid  cavity.  Between  these  points 
the  ijraft,  in  accordance  v.itli  Wolff's  law,  lias  increased 
considerably  in  t'irth  and  densit.v.  The  intramedullary 
portion  is  becomim,'  absorbed. 


FlO.  2.35. — Skiagram  9  months  after  operation.  The 
graft  has  replaced  the  upper  end  of  the  Immerus.  The 
intramedullary  portion,  to  which  no  strains  or  stresses  are 
now  transmitted,  has  almost  disappeared.  There  is  firm 
union  with  the  scapula. 


8.  A  graft  must  not  be  used  to  span  a  gap  in  the  humerus  or  femur  -  it  breaks  or 
absorbs.  The  freshened  ends  of  the  fractured  bone  must  be  in  apposition,  and  the  graft 
used  as  a  support.  This  does  not  apply  to  grafting  of  the  radius  and  ulna,  nor  when  a 
graft  is  used  to  replace  entirely  the  lost  extremity  of  a  bone. 

9.^But  for  slightly  slower  osteogenetic  powers  the  intramedullary  peg  is  effectiv^e. 
This  method  of  bone-grafting  is  satisfactory  and  simple  in  practice,  although  faulty  in 
theory   (Fig.  237). 

10.  The  bone-graft  has  inherent  bacteria-resisting  properties  :  sepsis  does  not  neces- 
sarily mean  loss  of  the  graft. 

11.  Absolute  fixation  of  the  graft  in  its  bed  for  about  three  months,  secured  either  as 
part  of  tlie  operation,  or  afterwards  by  splints  or  plaster,  is  essential  to  success. 
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12.  Bone-grafting  for  spinal  caries  is  followed  by  more  uniformly  successful  results 
in  adults  than  is  seen  elsewhere.  This  is  to  be  expected,  since  both  the  graft  and  the 
recipient  bed  (in  the  region  of  the  spinous  processes)  consists  of  healthy  bone. 


Fk;.    L'30. — Patient    IJ    inoiitlis   after  operation   liokliii^'  a  vessel   ol    lb.   in  weig'.it  at  arm's  lenf,'tli  for  a 

time-exposure  photograph. 

13.  As  in  the  operation  of  tendon  transplantation  and  nerve  suture,  the  operation 
of  bone-grafting  should  be  preceded  by  correction  of  any  existing  deformity  and  by  the 
freeing  of  adhesions  in  neighbouring  tendons  and  joints. 


Fig.  237. — Section  of  humerus  showing  pea  grnft  Introduced  six  months  previously. 
Note  the  firm  incorporation  of  the  graft  with  surrounding  bone. 

14.  Identical  grafts  behave  differently  in  apparently  similar  cases,  and  no  emphatic 
prognosis  can  be  given  for  many  months. 
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BRONCHOBILIARY    FISTULA. 

By  AHTIH  K   H.   lUHGKSS,   Manchkstkr. 

Instanc'ks  of  bronchobiliary  fistula  being  of  siifliciently  rare  occurrence  to  justify  the 
publication  of  every  case  observed,  I  take  this  opportunity  of  reporting  the  following  case 
recently  under  my  care  : — 

Annie  D — ,  age  59,  office  clerk,  was  admitted  to  the  Manchester  Royal  Infirmary  on 
May  5,  1921.  with  a  complaint  that  for  the  previous  five  months  she  had  been  constantly 
cougiiing  up  bile.  Her  history  was  that  on  Dec.  2,  1920,  while  walking  home  from  her 
ollice,  she  had  a  sudden  attack  t)f  coughing  and  expectorated  some  thick  white  phlegm  : 
this  recurred  frequently  during  the  next  three  days,  and  on  Dec.  5  she  noticed  the 
expectoration  was  of  a  yellow  colour  and  left  a  bitter  taste  in  her  mouth.  With  the 
exception  of  a  few  short  periods  of  two  or  three  days  each,  during  which  the  sputum  was 
white,  frothy,  and  devoid  of  any  bitterness,  she  has  expectorated  daily  a  frothy  yellow 
fluid,  varying  in  (piantity  from  ten  to  twenty  oimces,  up  to  the  time  of  her  admission. 
Her  sputum  had  been  sent  for  examination  to  the  Manchester  Public  Health  Laboratory, 
and  Professor  Delepine  had  reported  it  to  be  pure  bile,  without  pus-cells,  blood-cells,  or 
tulxM-cle  bacilli  :  on  culture  the  B.  coU  was  obtained  ;  on  one  occasion  a  few  fragments  of 
food  particles  were  observed  microscopically,  most  probably  derived  from  the  throat  or  teeth. 
At  first  she  denied  previous  illness  of  any  kind,  and  even  when  carefully  questioned  after 
operation,  in  view  of  the  operative  findings,  all  she  could  recall  was  that  some  four  and  a 
half  years  ago  she  had  a  headache,  with  some  vomiting  of  bile,  which  kept  her  from  her 
work  for  a  day  and  a  half  only  :  no  history  of  abdominal  pain  or  repeated  digestive  dis- 
turbances could  be  elicited.  She  had  never  been  jaundiced,  had  never  noticed  any 
alteration  in  the  colour  of  her  urine,  and  though  of  late  her  stools  had  sometimes  been 
rather  ])aler  than  usual  they  had  never  been  markedly  pale.  At  the  commencement 
of  her  illness  slie  had  lost  weight  considerably,  but  for  the  last  three  months  her  weight 
had  remained  fairly  constant.     She  had  never  been  abroad. 

On  physical  examination  of  the  abdomen  and  chest,  nothing  abnormal  was  found. 
No  localized  tenderness  or  swelling  could  be  detected  even  on  deep  pressure  under  the  right 
costal  margin  or  elsewhere,  the  liver  was  not  palpable,  and  no  cutaneous  hyperalgesia 
could  be  anywhere  elicited.  She  was  radiographed  on  four  occasions,  but  no  definite 
abnormality  was  noted  ;  once  the  left  half  of  the  diaphragm  was  thought  to  move 
tlirough  a  less  range  than  the  right,  but  this  was  not  confirmed  on  subsequent  occasions. 
Radiographic  screen  examination  after  a  bismuth  meal  showed  some  atony  of  the  stomach 
with  some  dilatation  of  the  first  part  of  the  duodenum,  but  there  was  no  delay  either  in 
the  emptying  of  the  stomach  or  in  the  passage  through  the  intestines  :  the  csecum 
appeared  normal.  The  urine  was  clear,  acid,  sp.  gr.  1010,  and  free  from  sugar,  albumin, 
bile,  and  blood.  The  expectoration  varied  in  colour  from  yellowish-green  to  bright  yellow, 
was  alkaline  in  reaction,  and  frothy  ;  it  was  coughed  up  in  (juantities  of  about  one  drachm 
every  ten  to  twenty  minutes,  and  the  frequent  coughing  allowed  her  very  little  rest  at 
night. 

To  sum  up  :  an  elderly  female,  aj)parently  in  good  health  and  without  any  previous 
illness  of  note,  suddenly  commenced  without  any  obvious  cause  to  cough  up  bile,  and  has 
continued  to  do  so  in  amount  from  10  to  20  ounces  daily  for  the  past  five  months.  Physical 
examination  failed  to  reveal  anything  definitely  abnormal.  A  diagnosis  was  made  of 
'broncho-biliary  fistula'  of  unknown  origin,  nor  was  it  known  with  which  lung  the  fistula 
was  connected.  The  patient  herself  stated  that  she  had  a  sensation  as  if  the  phlegm  came 
from  the  lower  and  front  part  of  the  left  side  of  the  chest.  lironchoscopy  was  considered 
as  being  likely  to  elucidate  this  point,  but  as  its  use  would,  in  her  nervous  condition,  have 
necessitated  an  antesthetic,  it  was  put  aside.     As  the  condition  had  shown  no  tendency  to 
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spontaneous  improvement,  and  the  patient  was  getting  rather  exhausted  from  the  frequent 
coughing  and  loss  of  rest  at  night,  exploratory  laparotomy  was  advised  and  accepted. 

Operation,  May  28,  1921. — Under  ether  anaesthesia,  administered  by  the  intratracheal 
method  by  Mr.  S.  R.  Wilson,  the  abdomen  was  opened  through  a  right  paramedian  incision, 
the  fibres  of  the  rectus  being  split  vertically.  The  gall-bladder  was  found  contracted, 
thick-walled,  and  deeply  placed  under  cover  of  the  liver,  which  was  not  enlarged  ;  calculi 
were  felt  in  the  gall-bladder  and  in  the  dilated  common  bile-duct.  There  were  no 
adhesions  about  the  upper  surface  of  the  right  lobe  of  the  liver,  but  that  of  the  left  lobe 
was  everywhere  adherent  to  the  diaphragm,  as  were  also  the  cardiac  portion  of  the  stomach 
and  the  spleen.  Better  access  was  obtained  by  the  transverse  division  of  the  upper  end 
of  the  right  rectus,  and  it  was  then  possible,  but  with  considerable  difficulty,  to  free  the 
upper  surface  of  the  left  lobe  of  the  liver.  The  extremity  of  this  lobe  was  inseparably 
incorporated  with  a  rounded  swelling,  about  the  size  of  a  golf  ball,  having  walls  of  stony 
hardness  ;  it  was  densely  adherent  to  the  diaphragm  above,  the  spleen  behind  and  to  the 
left,  and  the  lesser  curvature  of  the  stomach  almost  as  high  as  the  cardiac  orifice.  On 
chiselling  through  the  calcified  wall  of  this  swelling,  some  bile  and  a  quantity  of  '  biliary 
mud  '  escaped.  The  dense  adhesions  between  the  swelling  and  the  stomach,  spleen,  and 
diaphragm  were  then  divided,  mostly  with  the  knife,  keeping  close  to  its  calcified  wall  ; 
so  firmly  incorporated,  however,  was  it  with  the  liver  that  the  extremity  of  the  left  lobe 
was  excised  along  with  it  in  a  v-shaped  form,  the  sides  of  the  gap  being  approximated 
with  catgut  sutures.  The  raw  surfaces  left  on  the  stomach  and  spleen  were  peritonealized. 
On  the  raw  diaphragmatic  surface,  owing  to  its  great  depth  and  constant  oozing  of  blood, 
no  actual  opening  connecting  with  the  lung  could  be  detected,  although  this  was  the  only 
possible  site  of  such  communication.  The  common  bile-duct  was  now  incised  and  twelve 
calculi  were  removed  from  it,  after  which  a  probe  passed  easily  down  into  the  duodemun 
and  upwards  into  both  hepatic  ducts  ;  from  the  extremity  of  the  left  hepatic  duct  it 
passed  for  1  in.  through  adhesions  between  the  imder  surface  of  the  liver  and  the  stomach, 
and  was  then  felt  beneath  the  line  of  suture  in  the  liver  (whence  the  V-shaped  segment 
had  been  excised),  thus  demonstrating  the  path  of  conmumication  between  the  left 
hepatic  duct  and  the  interior  of  the  excised  calcified  swelling.  The  gall-bladder,  con- 
taining several  small  calculi,  was  then  removed,  a  drainage  tube  sutured  in  the  common 
duct,  and  the  incision  in  this  duct  closed  aroimd  it.  Larger  drainage  tubes  were  placed 
in  the  right  kidney  pouch,  and  down  to  the  raw  area  on  the  diaphragm,  and  the  abdominal 
wall  was  closed  in  layers  around  them.  Recovery  was  imeventful.  The  two  larger  drainage 
tubes  were  removed  on  the  fifth  day,  that  in  the  common  duct  on  the  tenth  day,  after 
which  bile  soon  ceased  to  be  discharged  from  the  wound.  There  was  a  steadily-diminishing 
expectoration,  of  a  frothy-white  character  and  quite  free  from  bile,  for  the  first  ten  days. 
She  left  the  Infirmary  a  month  after  operation,  in  good  general  condition,  with  the  wound 
soundly  healed,  and  quite  free  from  any  cough  or  expectoration. 

The  most  probable  sequence  of  events  had  thus  been — gall-stones  in  the  gall-bladder 
and  common  duct,  suppurative  cholangitis,  perforation  of  the  left  hepatic  duct,  formation 
of  a  small  subphrenic  abscess  between  the  extremity  of  the  left  lobe  of  the  liver, 
diaphragm,  spleen,  and  lesser  curvature  of  the  stomach,  adhesion  of  the  left  lung  to  the 
upper  surface  of  the  corresponding  area  of  the  diaphragm,  gradual  inspissation  of  the 
contents  of  the  abscess  with  thickening  and  calcification  of  its  walls,  extension  of  its 
lumen  upwards  through  the  diaphragm  into  the  left  lung,  and  finally  rupture  into  one  of 
the  smaller  bronchi,  with  development  of  a  bronchobiliary  fistula.  That  all  these 
changes  could  have  taken  place  without  causing  suflicient  constitutional  disturbance  to 
have  been  noticed  by,  or  to  have  impressed  itself  upon  the  memory  of,  an  unusually 
intelligent  patient,  seems  very  remarkable.  The  final  rupture  evidently  occurred  on 
Dec.  2.  The  enormous  thickening  and  calcification  of  the  wall  of  the  subphrenic  abscess 
stamp  it  as  of  very  long  duration,  and  it  was  probably  formed  four  and  a  half  years  before, 
when  she  had  the  only  disturbance  of  health  she  can  recall,  and  that  but  a  slight  one — 
headache  and  bilious  vomiting — for  which  she  stayed  away  from  her  office  for  a  day  an 
a  half  only,  and  even  then  was  not  confined  to  bed.     The  gall-stones  must  necessarily 
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have  been  of  still  loiiyer  duration,  and  were  unassociatcd  with  any  of   the  symptoms  of 
•Jhitulent  dyspepsia'  so  frecpicntly  noted  in  eases  of  eholelithiasis. 

The  first  collection  of  cases  of  bronchobiliary  fistula  was  made  by  C'ourvoisier,'  and 
consisted  of  24  cases,  (J  of  which  were  seen  only  during  life  and  recovered,  and  18  seen  at 
autopsy  ;  of  the  latter,  10  were  due  to  cholelithiasis,  6  to  eehinococcus  cysts,  and  2  to 
ascarides.  In  1897  Graham-  collected  11  further  cases,  including  2  of  his  own — -1  due 
to  gall-stones,  and  1  caused  by  a  kick  from  a  horse,  with  rupture  of  the  fliaphragm  ;  of 
the  other  9  eases,  2  were  due  to  an  eehinococcus  cyst  and  7  to  cholelithiasis.  Isolated 
cases  continued  to  be  published,  and  in  1912  Ido  and  Yasuchv'  e(jlleeted  49,  including 
one  of  their  own,  which  during  life  had  been  considered  to  be  due  to  syphilis  of  the  liver, 
but  at  autopsy  the  changes  were  considered  to  be  the  effects  of  gall-stones,  although  none 
were  then  actually  present.  A  search  of  the  literature  has  yielded  me  only  two  cases 
published  since  Ido  and  Yasudu's  paper,  which  I  epitomize  : — 

Roper  s  Cdse.^ — Widow,  age  56.  In  Se[)teinber.  1910,  had  typical  attacks  of  biliarv  colic. 
February,  1912,  had  right-sided  pleurisy.  March  l(i,  in  the  course  of  ordinary  cough,  began  to 
exi)ectorate  l)ile,  as  much  as  20  oz.  in  the  twenty-four  hours.  The  liver  was  palpable  2  in.  below 
the  ribs,  and  was  hard.  On  April  9  lai)arotoniy  was  performed,  and  an  impacted  gall-stone  in 
the  conunon  duct  was  removed  by  incision  of  the  duet  with  suture.  The  gall-bladder  was  opened 
and  drained,  and  two  calculi  were  removed  from  it.     The  patient  recovered. 

./.  E.  Stumpffs  Case'"  (For  the  translation  of  this  paper  I  am  indebted  to  Dr.  Murk  .Jansen, 
of  Leyden). — .Stumj)!!  reports  a  female,  age  aO,  mother  of  three  healthy  children,  suffered  from 
attacks  of  biliary  colic  from  190;J  to  1907. 

Opkratiox,  Dec.  19,  1907,  showed  perforation  of  the  gall-bladder,  with  considerable  infiltra- 
tion along  the  common  duct.  Cholecystectomy  was  performed,  with  gauze  drainage  ;  wound 
discharged  for  two  months,  then  healed. 

June,  1912,  she  had  diffuse  bronchitis  with  blood-stained  expectoration  ;  sjjleen  and  liver 
were  both  enlarged  and  firm  ;    albuminuria,  5  per  cent. 

Aug.  24,  1912,  was  knocked  over  by  a  bicycle  ;  three  days  later  had  severe  pain  in  the  right 
side,  and  coughed  up  large  (piantities  of  thin  yellow  frothy  mucus,  and  the  stools  became  colourless. 
Afterwards  days  of  cxi)ectoration  of  bile  alternated  witii  days  free  from  such  expectoration. 

Sepf.  Hi,  right  pleurisy  witli  effusion  developed,  but  the  fluid  was  free  from  bile  ;  eleven  days 
later,  exjjectoration  of  bile  finally  ceased. 

Xov.  14,  death  occurred  after  two  days  of  ])eritonitis.  An  autopsy  showed  diffuse  peritonitis, 
apparently  extending  from  a  pyonei)hrosis  ;  extensive  adhesions  of  both  right  lung  and  right  lobe 
of  liver  to  the  diaphragm.  Careful  dissection  of  these  adhesions  disclosed  a  small  cavity,  the  size 
of  a  pea,  at  the  ])osterior  and  upper  surface  of  the  liver  in  the  midst  of  the  adhesions  ;  it  con- 
tained bile-stained  fluid  and  conununieated  with  both  a  J)ronchus  and  the  bile-ducts.  The  main 
bile-ducts  were  much  dilated,  and  the  lower  end  of  the  common  duct  was  com|)letely  obliterated. 
A  narrow  fistula  existed  between  the  common  duct  and  the  duodeniun  just  beyond  the  pylorus. 
In  the  conunon  duct  were  several  small  calcidi  and  some  bile-sancl,  the  calculi  being  just 
sufficiently  large  to  produce  intermittently  com])lete  blockage  of  the  fistula. 

Altogether  then,  including  my  own  case,  we  have  52  recorded  instances  oi  broncho- 
biliary fistula.  The  etiology  in  46  of  these  is  definitely  known,  since  they  came  either  to 
operation  or  autopsy.  Of  the  remaining  6  seen  during  life  and  recovering  without 
operation,  1  was  thought  to  be  due  to  cholelithiasis,  1  to  syphilis,  3  to  suppurating  hydatid 
cysts,  and  in  1  no  cause  was  known.  Of  the  46  cases  of  known  etiology,  29  were  due  to 
cholelithiasis  (0;3-()4  per  cent),  10  to  eehinococcus  cysts  (21-7  per  cent),  5  to  abscess  of  the 
liver  (1  "idiopathic",  2  due  to  amebic  dysentery,  and  2  to  ascarides  in  the  bile-passages), 
and  2  to  trauma — Graham's  case  of  horse-kick,  already  mentioned,  and  Tyrman's®  case 
of  gunshot  wound.  Laceration  of  the  diaphragm  is  an  essential  feature  of  the  injury 
in  these  traumatic  cases. 

No  case  is  reported  of  primary  lung  disease  leading  to  a  bronchobiliary  fistula. 
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TRACTION    FRACTURE    OF    THE    LESSER    TROCHANTER    OF 

THE    FEMUR. 

Bv  H.   POSTON,  Manchkstkr. 

Amongst  the  fractures  which  are  caused  by  strong  muscular  contractions  is  the  rare 
traction  fracture  of  the  lesser  trochanter  of  the  femur.  An  example  of  this  injury  has 
recently  been  observed  at  Ancoats  Hospital,  Manchester,  and  I  am  indebted  to  Mr.  Piatt 
for  permission  to  publish  the  notes  of  the  case. 

W.  A.,  a  boy,  age  14,  was  brought  to  hospital  on  Xov.  1,  1920,  with  the  follow- 
ing history  :  Whilst  playing  football  three  days  previously,  in  the  act  of  kicking  the  ball 
with  his  right  foot,  he  felt  something  crack  in  the  right  groin.  He  dropped  down  and 
was  carried  from  the  playing  field.  From  the  moment  of  injury  he  was  imable  to  walk. 
When  seen  in  the  out-patient  department  he  complained  of  severe  pain,  referred  to  the 
right  inguinal  region  when  he  assumed  the  upright  position,  and  aggravated  when  he 
attempted  to  bear  the  body  weight  on  the  injured  limb. 

On  examination  of  the  joint  no  obvious  external  abnormality  was  detected.  There 
was  some  slight  tenderness  on  palj«ition  in  Scar])a's  triangle  ;  passive  movements  at  the 
joint  were  all  free.  Whilst  patient  was  placed  in  a  sitting  jjosition  with  the  thigh  at  right 
angles  to  the  trunk,  he  was  unable  to  Hex  the  thigh  from  the  right-angled  position.  This 
phenomenon — Ludloffs  sign — aroused  suspicion  of  avulsion  of  the  lesser  trochanter  of 
the  femur,  and  a  diagnosis  of  this  condition  was  made.  An  a!-ray  examination  {Fig.  238) 
showed,  in  the  region  of  the  lesser  trochanter,  a  detached  piece  of  bone  drawn  upwards. 
The  diagnosis  was  thus  confirmed. 

The  injured  limb  was  encased  in  a  plaster  spica  with  the  thigh  flexed  at  the  hip  to 
75"".  After  fourteen  days,  during  which  time  patient  was  on  crutches,  the  plaster  was 
removed  and  the  patient  given  massage  and  passive  movements.  Seen  thirty-six  days 
after  injury  he  had  full  functional  recovery  and  was  walking  without  limp  or  pain. 
An  ,T-ray  examination  at  this  stage  showed  the  detached  piece  of  bone  close  to  the 
old  bed  of  the  lesser  trochanter.  Fig.  239,  an  aj-ray  plate  taken  in  May,  1921,  shows  the 
firm  union  between  the  trochanter  and  the  femur. 

Ruhl,^  of  the  Frankfort  University  Surgical  Clinic,  has  recently  made  an  exhaustive 
search  of  the  literature  of  these  cases,  and,  including  one  reported  by  himself,  quotes  a 
series  of  22  cases  of  fracture  or  epiphj^seal  separation  of  the  lesser  trochanter.  Usland,'^ 
writing  on  traction  fractures,  quotes  a  case  coming  under  his  observation  of  traction- 
fracture  of  the  lesser  trochanter.     The  case  under  review  brings  the  total  to  24. 

Etiology. — The  age  incidence  of  the  24  cases  is  as  follows  : — 

Under  10  years        . .  . .  1  ease  . .          4-2  per  cent 

From  10  to  20  years  ..  19  eases  ..  79-2          ,, 

From  50  to  70  years  .  .  1   ease  .  .          4-2          ,, 

Over  70  years  .  .  8  eases  .  .  12-5          ,, 

It  will  be  seen,  therefore,  that  it  is  largely  a  lesion  of  the  second  decade,  almost  80 
per  cent  of  the  cases  occurring  in  young  people  between  the  ages  of  10  and  20 — the  injury 
resulting  in  epiphyseal  separation  of  the  lesser  trochanter.  Those  occurring  in  elderly 
people  are  due  to  rarefaction  of  the  trabecular  structure  of  the  lesser  trochanter  and  con- 
sequent loss  of  resistance  to  violent  psoas  traction. 

The  constant  factor,  no  matter  what  may  be  the  circumstances  of  the  injury,  appears 
to  be  an  abnormal  traction  exerted  through  the  psoas  muscle  on  the  lesser  trochanter  when 
the  femur  is  fixed.     The  mechanism  is  brought  into  action  by  the  effort  of  the  iliopsoas 
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to  restore  tlie  e(|iiilil)riiiiii  of  tlie  body  when  the  latter  is  suddenly  thrown  forward  or  back- 
ward. This  is  ilhistrated  by  the  ease  recorded  by  Kuhl.  Here  the  patient  was  jerked 
backwards  wliilst  in  a  train  bei>;innin^  to  move  off.  He  immediately  braced  himself  by 
throwinji;  the  body  weight  on  the  left  lower  limb  ;  at  the  same  time  he  felt  a  sudden  pain 
in  the  left  jjroin,  and  was,  owing  to  the  extreme  pain,  absolutely  unable  to  walk.  P'einen, 
who  has  observed  one  of  the  eases  collected  by  Ruhl,  thinks  the  cause  of  the  fracture  is 
passive  stretching  of  an  already  contracted  iliopsoas  muscle.  lie  illustrates  this  theory 
by  the  case  observed  of  a  man  who,  falling  suddenly  forward,  jerked  the  trunk  ii\to  an 
upright  position,  as  a  consequence  avulsing  the  lesser  trochanter  of  the  right  femur. 


i"I(i.   238. — Skuignim  on  admLssion,  showing  detached  lesser 
trochanter  drawn  upwards. 


Fig.  239.— Sliowiu!. 


the  firm    union  between   trochanter 
and  femur. 


Symptoms — Pain  and  tenderness  are  constant  features.  In  all  the  recorded  ca.ses 
the  patients  complained  of  acute  pain  referred  to  various  points  in  Scarpa's  triangle.  The 
situation  of  the  point  of  maxinuun  tenderness  is  apparently  variable,  and  it  may  be 
elicited  in  different  areas  in  Scarpa's  triangle.  Ruhl  in  his  essay  is  very  dogmatic  on  this 
point.  He  says,  "  In  my  opinion  the  point  most  sensitive  to  pressure  lies  in  the  gluteal 
fold  somewhat  to  the  end  of  the  inner  third  of  the  fold,  between  the  adductor  and  flexor 
group  of  thigh  muscles.  If  one  moves  from  this  point  in  the  direction  of  the  femur,  the 
trochanter  minor  is  encountered.     This  point  should   be  examined  in  suspected  cases  ". 
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Attention  should  be  paid  to  this  point  in  examining  suspected  cases,  for  it  is  the  site  of 
election  for  the  exposure  of  the  lesser  trochanter  of  the  femur  in  open  operation. 

Loss  of  function  was  a  variable  feature  in  the  cases  of  Ruhl's  series,  various  degrees 
of  functional  disability,  from  complete  loss  to  moderate  impairment  of  locomotion,  being 
observed.  Swelling  is  apparently  not  a  constant  sign.  In  20  per  cent  of  observed  cases 
there  was  swelling  and  discoloration  similar  to  that  observed  in  fractures  of  more  super- 
ficial bony  structures.  Jouillard  attributes  this  swelling,  very  marked  in  his  case,  to 
injury  of  the  medial  or  lateral,  or  both,  circumflex  branches  of  the  profunda  femoris. 
Injury  to  these  vessels  is  possible,  but  would  be  attended  with  very  marked  haematoma 
production. 

Passive  movements,  although  painful,  are  unrestricted.  Active  movement  of  the 
injured  limb,  especially  flexion  at  the  hip-joint,  is  restricted  or  in  abeyance.  The  inability 
of  the  patient  to  flex  the  limb  at  the  hip-joint  when  in  the  sitting  position  is  considered 
by  Ludloff,^  of  Frankfort,  to  be  diagnostic  of  psoas  insuflicieney.  and  the  phenomenon  is 
known  as  Ludloff's  sign.  The  presence  of  the  sign  depends  on  the  extent  of  the  traction- 
fracture.  In  the  case  of  incomplete  trochanteric  separation,  where  the  trochanter  retains 
a  certain  degree  of  periosteal  attachment,  or  where  the  displacement  is  inhibited  by  the 
fibres  of  insertion  of  the  iliacus  muscles  (which  are  often  prolonged  1  in.  downwards  and 
in  front  of  the  lesser  trochanter  to  be  inserted  into  the  body  of  the  femur),  a  varying  range 
of  flexion  is  possible.  The  impairment  of  flexion  is  the  only  functional  disability  for  which 
any  anatomical  basis  exists. 

Diagnosis. — Before  the  introduction  of  ic-ray  examination  it  is  probable  that  many 
cases  of  this  lesion  were  looked  upon  and  treated  as  fractures  of  the  neck  of  the  femur. 
In  each  of  three  recorded  cases  there  was  a  definite  diagnosis  of  fracture  of  the  neck  of 
the  femur.  The  grounds  for  this  diagnosis  were  apparently:  (1)  The  age  of  the  patient  ; 
(2)  The  position  of  the  limb  in  external  rotation  of  the  leg  and  eversion  of  the  foot,  as 
found  in  fracture  of  the  neck  of  the  femur.  Against  this,  in  each  case  where  measure- 
ments are  recorded,  the  clinical  reports  show  that  there  was  no  shortening  of  the  affected 
limb,  and  that  no  displacement  of  the  great  trochanter  was  observed.  The  external 
rotation  may  be  partially  explained  by  the  loss  of  psoas  control  on  the  femur.  Jouillard 
contends  that  the  outward  rotation  of  the  limb  is  a  reflex  phenomenon,  due  to  the  inhibi- 
tion of  the  muscles  in  the  affected  area  by  trauma  and  effusion  of  blood  in  their  vicinity, 
the  limb  rolling  outwards  by  its  own  weight. 

The  final  appeal  for  aid  in  diagnosis  is  made  to  the  x  ray. 

Prognosis. — In  cases  uncomplicated  by  other  lesions,  and  in  the  young,  prognosis  is 
apparently  uniformly  good.  In  the  aged,  when  this  fracture  occurs,  there  seems  to  be 
every  reason  to  believe  that,  after  the  initial  shock  is  countered,  and  suitable — preferably 
ambulatory — treatment  is  early  established,  the  result  should  be  equally  satisfactory. 
In  the  recorded  eases  the  treatment  was  varied  ;  but  in  spite  of  the  variations  the  patients 
all  attained  good  functional  results.  F'ive  cases  of  the  series  were  treated  by  extension 
and  massage,  Verschutz  giving  as  the  reason  for  the  extension  that  this  position  permits 
the  absorption  of  the  effused  blood. 

It  is  obvious  that,  owing  to  the  contraction  of  the  psoas  muscle,  the  only  treatment 
which  will  secure  accurate  apposition  and  retention  of  the  displaced  trochanter  is  fixation 
by  operation.  This  treatment,  in  view  of  the  results  obtained  by  less  drastic  methods, 
is  undoubtedly  heroic.  The  method  of  treatment  adopted  in  my  case  is  simple,  yields 
a  perfect  functional  result,  and  can  be  carried  out  with  the  patient  under  regular  observa- 
tion in  a  hospital  out-patient  department. 
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THE    OPERATIVE    TREATMENT    OF    CLOSED    FRACTURES    OF 

THE    LONG    BONES    BY    METAL    BANDS, 

WITH    A    DESCRIPTION    OF    A    NEW    INSTRUMENT. 

Hy  E.  GERALD  STANLEY  and  JEAN  GATELLIER,  Paris. 
INTRODUCTION. 

DruiNG  recent  years  niueh  tlu)ii<>lit  has  been  given  to  the  operative  treatment  of 
fractures.  At  first  discussions  centred  round  the  nieehaniea!  aspect  of  such  treatment, 
some  preferrino-  the  osteosynthesis  obtained  by  extraperiosteal  means  (Parham-Martin 
l)ands,  wires,  etc.)  ;  others  the  union  maintained  by  screws,  nails,  liooks,  etc.,  i)enetratin<f 
tiie  bone  itself.  Very  soon  the  problem  became  complicated  by  the  perfection  of  sterilized 
bone-<>rafts,  Albee  in  America  and  Xageotte  in  France  leading  the  way,  this  work  being 
stimulated  by  the  researches  of  Leriche  and  Policard,-^  which  seemed  to  discredit  fixation 
by  metal  plates,  whether  fixed  by  screws  or  bands  (as  giving  rise  to  the  formation  of 
necrosis  and  superficial  sequestra).  Later  still,  operative  treatment  was  shown  to  be  a 
factor  in  delaying  consolidation,  the  traumatism  of  the  intervention  itself  being  the  cause. 
In  the  j)resent  article  we  present  the  results  of  research  into  the  immediate  and  remote 
effects  obtained  by  the  use  of  Parham's  bands,  applied  alone  in  cases  of  oblique  fractures, 
but  associated  with  plates  of  metal  or  bone  in  transverse  fractures. 

We  desire  to  express  our  indebtedness  to  M.  Pierre  Duval,  Professor  at  the  Faculty 
of  Medicine  of  Paris,  for  facilities  of  research  and  clinical  work,  and  also  for  access  to  the 
records  of  his  clinic  which  he  most  kindly  put  at  our  disposition. 

We  first  directed  our  attention  to  the  advantages  of,  and  indications  for.  the  use  of 
Parham's  bands,  and  in  this  connection  especially  to  the  action  of  metal  plates  on  new 
bone  formation.  The  general  indications  for  the  use  of  Parham's  bands  in  fractures  of 
the  long  bones  have  recently  been  set  forth  at  length  by  various  authors,  and  may  be 
generally  accepted.  The  technique  has  been  well  described  recently  by  Digeon,!^ 
especially  as  regards  muscular  interposition,  methods  of  reduction,  and  the  protection  of 
nerves  in  relation  to  the  fracture.  We  wish  especially  to  claim  for  Parham's  bands  several 
very  definite  advantages,  once  the  general  principles  of  osteosynthesis  by  open  operation 
are  realized. 

1.  Tlie  Ease  of  Application  and  the  Simplification  of  Material  used. — The  introduction 
of  Parham's  bands  is  extremely  simple  ;  the  area  of  application  having  been  chosen,  one 
merely  has  to  pass  the  hollow  curved  director  described  later.  The  armamentarium  of 
electrically-driven  saws,  screw-drivers,  drills,  etc.,  finds  no  place  here.  But  above  all, 
as  the  reduction  takes  place  little  by  little  under  direct  visual  control,  one  is  able  to  obtain 
a  perfect  linear  coaptation,  and  at  this  moment,  and  not  till  then,  maintain  this  union 
by  tightening  the  band.  On  the  other  hand,  when  using  plates  and  screws,  it  will  be 
admitted  that  the  slightest  error  in  drilling  the  holes  leads  to  an  imperfect  coaptation, 
and  to  redrill  the  holes  seriously  compromises  the  solidarity  of  the  fragments.  Therefore, 
in  cases  of  sitnple  obliipie  fracture  we  believe  that  the  metal  band  is  superior  to  the  plate. 

The  coaptation  with  plate  and  screw  may  be  perfect  ;  with  bands  it  always  is.  Two 
points  must  be  noted  :  from  the  exijcrience  of  our  cases  we  believe  it  is  a  mistake  to 
eniploy  a  single  band  ;  two  at  least  must  be  used,  each  placed  close  to  the  extremity  of 
a  fragment  (Fig.  2-iO).  This  is  an  application  of  the  law  of  levers  ;  placed  at  the  centre 
of  the  fracture  {Fig.  241)  the  strength  is  greatly  diminished.  Nevertheless,  one  must  be 
careful  to  leave  at  least  2  mm.  between  the  band  and  the  extremity  of  the  fragment  ; 
otherwise  the  latter  may  disengage  itself  from  the  band,  as  in  two  of  our  cases. 
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In  comminuted  fractures  bands  are  excellent  :  the  band  acts  as  a  ferrule,  drawing  the 
fragments  together,  preserving  smaller  splinters,  and  forming  a  veritable  'conglomeration' 
of  bone.  Screws  and  hooks  are  useless  in  such  cases  :  an  alternative  is  the  employment 
of  several  or  branched  plates,  but  these  are  objectionable  by  their  multiplicity,  and  often 
split  the  smaller  fragments,  already  numerous  eiiouglr,  and  thus  prejudice  their  vitality. 

Lastly,  Parham's  bands  are  equally  indicated  iti  transverse  fractures,  if  associated 
with  metal  or  bone  plates.     We  discuss  later  the  merits  of  these  plates. 

2.  Snperioritij  of  Parham's  Bands  to  Other  Methods  of  Circular  Ligature. — These  bands 
are  flat,  and  do  not  cut  or  damage  the  periosteum,  as  is  the  case  where  wire  is  used  :  the 
compression  is  gradual  and  controlled  at  will.  Wire  certainly  damages  the  periosteum 
severely,  and  we  have  seen  cases  where  the  bone  itself  has  suffered  from  the  force  necessary 
to  retain  the  fragments.  Furthermore,  in  twisting  the  ends  of  the  wires,  one  frequently 
breaks  them,  or  the  twisted  ends  break  off  flush  in  hammering  them  snugly  to  the 
bone.  The  twisted  end  may  irritate  the  tissues  and  cause  a  fistula  in  the  absence  of 
sepsis.     Cuneo  has  introduced  a   'safety  knot'  :     this  does  not  break  or  twist  off,  but 

the  end  may   cause   irritation.     In  any  case  the  reduction  and 

its  maintenance  by  wire  is  inore  or  less  guess-work,  as  com- 
pared with  the  easy  compression  and  traction  given  by 
Parham's   bands. 

8.  Earlji  Passive  Movement. — Early  passive  movement  is  the 
rule  in  all  fracture  treatment.  Do  Parham's  bands  give  any 
advantage  in  this  respect  ?  Martin,  of  Philadelphia,''  quotes 
the  case  of  a  patient,  operiited  upon  for  fracture  of  the  tibia 
by  two  Parham's  bamis.  who  became  delirious  on  the  night  of 
the  operation,  left  his  bed,  and  walked  :  no  displacement  of 
the  fracture  occurred.  Now  there  is  no  doubt  that  the  mere 
traumatism  of  an  operation  does  slightly  delay  imion,  especially 
early  callus  formation  :  therefore  it  must  be  always  kept  in 
mind  that  the  maintenance  of  apposition  is  solely  secured  by 
whatever  mechanical  means  have  been  employed,  and  this  for 
rather  longer  than  in  non-operated  fractures.  Later  the  con- 
solidation and  union  is  stronger  than  in  fractures  treated  by 
external  splints.  Now  the  question  of  mobilization,  we  believe, 
turns  upon  the  length  of  the  lever  in  question  and  the  force 
that  can  be  exerted  on  this  lever.  Thus  : — 
a.  In  fractures  of  the  forearm  we  allow  gentle  mobilization  at  once  (second  day), 
the   arm   in  the    meantime  resting  in  a  plaster  'gutter  splint'. 

}).  Fractures  of  the  tibia  and  the  fibula  we  mobilize  on  the  fifteenth  day,  and  allow 
walking  with  crutches  on  the  twenty-fifth. 

c.  Fractures  of  the  humerus  must  be  treated  with  caution,  for  the  humeral  lever 
supports  the  weight  of  the  arm  and  the  leverage  is  powerful.  Here  mobilization  is 
allowed  on  the  tenth  day  and  active  movements  on  the  twentieth,  the  arm  in  the  mean- 
time being  merely  shmg  and  bandaged  lightly  to  the  thorax. 

d.  Fractures  of  the  femur  require  much  care  and  judgement.  Digeon^^  mobilizes 
these  cases  as  early  as  the  thirtieth  day  :  we  cannot  agree  with  him.  Nearly  all  our 
accidents  have  occurred  in  these  cases — bending  of  the  callus,  delayed  union,  etc. — and 
our  practice  is  to  keep  these  cases  immobilized  for  at  least  fifty  days. 

How  should  these  fractures  be  immobilized  ?  In  order  to  avoid  large  plasters  we 
began  by  using  continuous  extension — bending  and  angulation  occurred.  We  then  tried 
the  large  plaster  generally  used  for  tuberculous  diseases  of  the  hip — exactly  the  same 
results  took  place  while  moulding  the  plaster  after  operation.  We  believe  that  the 
following  method  gives  the  best  results  :  A  bivalve  plaster-cast  is  prepared  beforehand 
and  applied  to  the  limb,  which  is  maintained  in  continuous  extension.  The  operation  is 
performed  with  the  thigh  resting  in  the  posterior  valve  ;  when  completed  the  anterior 
valve  is  placed  in  position  and  the  whole  cast  held  together  by  bandaging. 
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Fig.  240.  —  Bands  placed 
correctly    near    extremities    of 

frajjments. 

Fig.  211.— Bands  placed 
incorrectly  near  middle  of 
fracture. 
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I-.  Wfidt  (ire  the  I'^fftrts  of  Pdilidrn's  Bands  on  Aew  Bone  Formation^ — VN'r  will  now 
<jivc  a  brit'f  resunu'  of  the  (lisadvaiitaji'cs  of  nu'tallic  osteosynthesis  ;  later  we  ])resent  the 
results  of  a  study  of  eases  upon  whieh  re-operation  w'as  necessary  for  various  reasons,  and 
of  the  study  of  a  series  of  radiographs  taken  at  various  intervals  from  the  time  of  opera- 
tion to  several  months  later. 

Leriche  and  Polieard-i  niade  recently  a  careful  study  of  15  cases  of  osteosynthesis 
by  means  of  Lambotte's  plates ;  but  the  fact  must  be  noted  that  in  all  these  cases  the 
|)late  was  jilaced  beneath  the  periosteum.  According  to  these  authors,  microscopic  examin- 
ation shows  a  certain  amount  of  fibrous  tissue  external  to  the  plate.  Around  the  plate 
there  is  sometimes  a  sheath  of  new  bone,  while  beneath  it  the  bone  inmiediately  subjacent 
is  dry,  white,  and  avascular.  If  the  plate  was  removed  early  (20  to  90  days)  they  found 
an  extremely  thin  lamelliform  secpiestrum.  Further  inv-estigation  showed  an  iseha'mic 
necrosis,  and,  deeper,  the  l)one  in  the  process  of  rarefaction.  The  central  callus  was  slow- 
to  appear,  and  poor  at  that,  and  the  tissues  were  impregnated  with  iron  salts.  Millet^'^ 
repeated  the  researches  of  these  investigators  and  confirmed  their  findings  ;  he  attributes 
this  superficial  necrosis  to  ischaemia,  produced  by  compression  and  the  destructive  action 
of  the  body  flin'ds  attacking  the  metal.  This  writer  states  further  that  the  plate  is  rarely 
covered  by  new  bone.  Albee^^  says  that  metal  plates  have  no  place  in  osteosynthesis. 
In  the  presence  of  these  changes  one  easily  understands  that  consolidation  is  delayed  if 
metal  plates  are  used. 

Hallopeau,^^  Dujarier,-"  Fredet  et  Ronvillois^^  vigorously  attacked  these  observa- 
tions, from  the  clinical  point  of  view,  bringing  forward  their  statistics  and  results. 
Mallopeau  quotes  an  interesting  case  of  a  double  synmietrical  fracture  in  the  same 
patient  :  one  fracture  was  treated  by  Parham's  bands,  the  other  by  external  splints. 
Clinically  the  former  consolidated  very  much  more  rapidly. 

Cuneo  and  Rolland-''  examined  the  action  of  metal  in  the  tissues,  and  the  tolerance 
of  the  latter  to  the  former.  They  foimd  that  the  organic  iron  salts  formed  had  no 
deleterious  action  on  the  tissues,  bony  or  otherwise. 

With  this  preliminary,  we  now  proceed  to  give  our  own  results,  as  shown  by  clinical 
investigation,  radiographs,  and  the  microscope,  in  cases  where  we  have  used  (1)  Parham's 
hands  alone,  or  (2)  Parhanrs  bands  associated  zcith  plates. 

1.  The  Employment  of  Parham's  Bands  Alone — An  examination  of  radiographs 
taken  in  series  shows,  as  early  as  the  fifteenth  day,  irregular  shadows,  more  or  less  opaque, 
completely  surrounding  the  operative  area  and  band.  These  shadows  become  increasinirly 
distinct,  till,  by  the  twenty-fifth  day,  they  extend  longitudinally  along  the  bone,  the 
appearance  being  that  of  a  spindle  or  tapering  sheath. 

In  certain  cases — especially  in  the  tibia,  clavicle,  and  bones  of  the  forearm — the 
shadow  remains  more  localized  and  does  not  extend  along  the  bone.  In  other  cases — 
the  humerus,  and  especially  the  femur — the  callus  is  excessive  ;  but  if  radiographs,  taken 
at  the  expiration  of  several  months,  are  examined,  one  nearly  always  sees  a  distinct 
thinning  of  this  callus,  while  in  many  cases  it  is  reduced  to  a  minimum. 

Further,  these  radiographs  show  that  the  callus  surrounds  and  covers  the  band, 
contrary  to  the  assertions  of  the  opponents  of  metallic  plating  ;  but  we  would  call  special 
attention  to  the  small  clear  area,  well  seen  in  Fig.  262,  between  the  callus  and  the  band. 
This  demonstrates  that,  in  immediate  contact  with  the  band,  early  ossification  is  delayed  ; 
but  radiographs  show  that  later  this  clear  space  disappears.  On  the  other  hand,  Fredet 
has  seen  this  space  persisting  at  eight  months. 

Radiographs  taken  in  profile  and  anteroposteriorly  after  the  callus  has  thinned  out 
and  'settled  down"  reveal  at  once  an  irregularity  in  its  development  :  it  is  always  far 
better  developed  and  more  abundant  on  the  side  of  the  bone  opposed  to  the  track  of 
operative  approach.  Ilallopeau^'-'  has  confirmed  this,  and  believes  that  the  mere  exposure 
of  a  fracture  by  operation  delays  union. 

In  two  of  our  cases  (lemurs)  we  were  obliged  to  re-operate  for  pain.  In  both  these 
cases  essentially  the  same  conditions   were    discovered,  a   bony    mass   completely   hiding 
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the  bands.  After  chiselling  away  this  callus,  the  bands  were  found  completely  embedded 
and  firmly  fixed.  The  bands,  which  were  of  soft  steel,  were  covered  with  a  black,  slightly- 
adherent  layer,  but  no  trace  of  rust  was  found,  and  no  sequestrum.  The  tissue  was 
extremely  vascular,  and  the  steady  oozing  could  only  be  controlled  by  irrigation  with  hot 
saline  solution.  The  new  bone  was  more  developed  on  the  side  of  the  fracture  opposed 
to  the  woimd,  and  was  moderate  in  amount. 

All  authors  have  insisted  that  callus  is  more  abundant  in  fractures  treated  by  metallic 
osteosynthesis  than  l)y  simple  reduction.  From  this  point  of  view  it  seems  to  us  that 
Parham's  bands  give  better  results  than  other  metallic  appliances  ;  but  here  we  must  again 
emphasize  the  fact  that  when  using  plates  (Lane's  or  Lambotte's)  and  other  methods  of 
fixation  (nails,  screws,  or  hooks)  the  periosteum  is  always  incised  and  the  metal  placed 
beneath  it. 

We  believe  that  the  interference  with  the  periosteum,  however  carefully  carried  out. 
explains  this  trouble  with  callus  formation.  Now  Parham's  bands  are  always  placed 
extraperiosteally.  To  the  objection  that  the  sensitive  and  vascular  periosteum  is 
traumatized  and  strangled,  we  reply  that  it  is  of  little  importance.  We  have  only  twice 
seen  cases  of  persistent  pain  necessitating  the  removal  of  the  bands,  and  as  for  strangling 
the  periosteum  it  can  matter  little,  for  the  blood-supply  of  this  membrane  is  not  longi- 
tudinal and  continuous,  but  of  the  type  of  intestinal  vascularization,  by  means  of 
abundant  and  fine  anastomoses.  Furthermore,  the  bands  in  no  way  interfere  with  the 
periosteum  at  the  line  of  fracture :  it  is  here  intact ;  while  finally,  all  research,  from 
Macewen  to  Gallic  and  Robertson,-*  shows  that  the  periosteum  is  a  vascularizing 
membrane  primarily,  and  takes  no  part  in  actual  bone  formation  apart  from  this 
property,  important  though  it  be. 

Summing  up  :    our  study  of  cases  treated  by  Parliam's  bands  alone  shows  :   - 

a.  A  delay  in  consolidation  hardly  appreciable  even  if  it  exists. 

b.  Complete  absence  of  necrosis  at  the  point  of  contact  of  the  bands. 

c.  A   callus    formation    which    is   regular,    reduced    to  a    minimum,  and    completely 

surrounding  the  bands. 

d.  An  absence  of  pain,  and  perfect  toleration  of  the  bands  by  the  tissues. 

e.  Absence  of  rust  or  toxic  action  by  organic  iron  salts. 

*  2.  The  Employment  of  Parham's  Bands  associated  with  Bone  or  Metal  Plates  in 
Transverse  Fractures. — Parham's  bands  find  an  application  in  transverse  fractures  if 
associated  with  metal  or  bone  splints.  At  the  beginning  we  used  the  metal  plates  to 
hand,  namely,  those  of  Lane  or  Lambotte  ;  later,  to  obviate  the  bands  slipping  from 
the  plate,  we  used  Sherman's  plates  provided  with  grooves  to  receive  the  bands.  Later 
still,  bone-grafts  (living  and  dead)  having  come  to  the  fore,  we  used  Parham's  bands  to 
fix  various  forms  of  bony  splints.  We  wish  first  to  submit  certain  points  which  we 
have  found  essential  in  the  general  technique  of  osteosynthesis,  and 
then  to  describe  the  methods  and  material  which  have  given  us  the 
best  results. 

a.  Mktai.  Plates  and  Parham's  Bands. — We  have  no  hesitation 
in  saying  that  Sherman's  plates  are  far  superior  to  all  others  in  this 
combination.  Extremely  strong,  they  nevertheless  present  a  very 
limited  area  of  contact  with  the  bone — a  great  advantage — at  the 
Fig  242  — D"  "r  m  ^^^^^  time  being  provided  with  grooves  which  render  slipping  of  the 
showing  points  (A.  B)  bands  impossible  if  the  technique  is  correct.  Lambotte's  plates  have 
plate  where"*tiie  bau'a  been  made  with  grooves,  but  being  much  thinner  they  necessitate  a 
is  liable  to  snap.  larger  area  of  bone  contact  to  give  the  necessary  strength,   which  is 

unfavourable  to  the  vitality  of  the  underlying  bone.  We  have  already 
shown  the  advantages  and  disadvantages  of  metal  plates,  which  are  still  under  discussion  ; 
but  upon  one  result  of  the  use  of  such  plates  everyone  agrees — the  volume  of  the  callus 
formed.  Now  in  the  femur,  the  tibia,  and  the  humerus  this  excess  of  callus  is  of  little  or 
no  importance,   but  it  is  otherwise  when  the  clavicle  or  bones  of  the  forearm  are  in 
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question.     In  these  liones  the  exuberant  callus  is  so  disadvantageous,  and  may  cause  so 

nuieh  trouble,  that  we  believe  Parhanrs  bands  with  plates  to  be  contra-indicated  if  the 

fracture  is  distinctly  transverse,  and  employ  for  prefer- 
ence either  Dujarier's   hooks,   or  drilliiifi;  and  wire. 

What  are  the    results   of   bands    and    j)lates  ?     We 

have  had  several  failures,  bending  of  the  callus  occurring 

on   mobilization.     Can  these   accidents  be  explained  or 

remedied  ?     First,  the  tissues  encircled  by  the  bands  are 

not  homogeneous  :     the  resistance  offered    by  the  bone 

and  the    steel    plate    is   not   the    same,    and   there  is  no 

doubt  that  during  the  few  days  following  operation  the 

encircling  force  slightly  diminishes,  whether  it    be  that 

the   plate  sinks  into  the  periosteum,  or  that  the  band 

slips    more    easily    on    steel   than   on    bone.      We    have 

certainly  seen  cases  where  the  plate  has  slipped  on  the 

band.     Another  observation   is   that  with    mobilization 

the  band   may  break,  and  we  believe  the  reason  to  be 

as  follows.     The  band  after  encircling  the  bone  passes 

on  to  the  plate  (Sherman's),  which  is  quadrangular,  and 

i  n  s  o  d  o  i  n  g 
/  bridges  a  very 

small  triangu- 
lar space  between  the  former  and  the  latter  ; 
it  snaps  at  the  edges  of  the  plate  {Fig.  242, 
A,  15 ).  This  might  be  avoided  by  altering  the 
form  of  the  plate.  We  observed  as  an  illustra- 
tion of  this  the  case  of  a  young  girl  who  was 
mo\ed  from  hospital  to  her  home  because  of  a 
scarlet-fever  epidemic.  During  transport  both 
bands  broke  and  the  callus  bent.  Continuous 
extension  produced  perfect  alinement,  and  on 
the  seventieth  day  the  plates  and  bands  were 
removed  from  a  mass  of  new  bone  which  com- 
pletely surrotouled 
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FIG.    243.- 
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Oblique  fracture,  requiring  two 
bands    only. 
Figs.  244,  245. — Tran.sverse  fracture,  requir- 
ing four  bands. 


FIG.  24(5. 
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Fig.  248. 


Figs.  246,  247,  248. — Diawam-s  illu-strating  incorrect 
position  of  plates  at  opposite  poles  of  the  same  a.xis 
(A  B).  The  a.xLs  at  ri!,'ht  ansjles  (C  D)  is  uni)rotect«d, 
and  displacement  is  liable  to  occur. 


the?)i. 
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There  is  a 
great  difference  in  the  mechanical  distribution  of  the  force 
which  may  be  applied  to  oblique  or  to  transverse  fractures. 
In  oblique  fractures  the  force  is  distributed  in  the  length 
of  the  bone  and  in  the  direction  of  the  weight  applied, 
while  in  transverse  fractures  the  maxinumi  and  optinumi 
resistance  of  a  plate  is  to  force  applied  perpendicularly  to 
it,  a  parallel  force  tending  to  cause  displacement.  We 
therefore  use  long  plates  fixed  by  four  bands  :  two  close 
to  the  line  of  fracture,  two  towards  the  extremity  of  the 
plate  (Figs.  243,  244,  245).  In  fractures  of  the  femur, 
where  the  fixation  appliance  has  to  withstand  considerable 
strain,  it  is  wi.se  to  use  tivo  plates.  These  plates  should 
never  be  placed  at  the  two  extremities  of  the  same  axis 
(Figs.  246,  247,  a  b),  becau.se  an  axis  with  feeble  resistance 
{Figs.  246,  247,  c  d)  will  be  left  unguarded.  They  should, 
on  the  contrary,  be  placed  each  at  the  extremity  of  two 
axes  perpendicular  the  one  to  the  other  (Figs.  249,  250,  a,c). 

b.  Bosk   Splints   and   Pauua.m's    Hands. — ^Stinuilated   by  the   remarkable  work   of 
Xageotte  and  Sencert  on  the  revitalization  of  tissues  sterih/.ed  in  jdeohol.  a  lari^e  number 


Fi<;.  24y. 
Figs.  249,  250. 


Fig.  250. 
Diaimims  illustrat- 


iujZ  correct  position  of  plates  at  the 
cxtremitie?;  of  two  axes  (A  B,  C  D)  at 
right  angles  to  each  other. 
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of  surgeons  attempted  the  use  of  sterilized  bone  transplants  in  human  surgery.  Although 
these  bony  transplants  were  totally  different  from  the  tissues  used  by  these  authors,  both 
in  their  clinical  behaviour  and  histological  character,  it  was  nevertheless  hoped  they 
would  be  vitalized  and  organized  by  the  invasion  of  osteoblasts  from  the  adjacent  bone- 
ends.  Gallic  and  Robertson'-*  have  recently  shown  by  careful  experiment  that  boiled 
bone  may  be  thus  invaded,  vascularized,  and  absorbed,  while  at  the  same  time  new 
bone  is  formed. 

We  have  had  some  experience  in  the  use  of  bone  transplants  as  splints  with  Parham's 
bands,  and  we  now  present  our  results  and  conclusions.  By  the  courtesy  of  Professor 
Pierre  Duval  we  are  also  able  to  bring  forward  the  results  of  several  of  his  cases,  observed 
by  ourselves.  Duval  used  bone  plates  sterilized  in  alcohol  in  the  form  of  a  shuttle, 
resembling  a  Lambotte  plate,  provided  with  grooves  for  the  bands  :  this  plate  was  always 
placed  upon  the  periosteiun  (Fig.  251).  Ilallopeau^'*  uses  a  sterilized  beef-bone  plate  some 
10  to  12  cm.  long,  triangular  on  section,  but  with  a  rounded  back,  this  plate  also  carrying 
four  grooves  for  the  bands  {Fig.  252).     Heitz-Royer  prefers  a  sterilized  bone  plate  or  splint 

resen)bling  that  of  Ilallopeau,  but  bearing 
lateral  ridges  which  are  destined  to  rest  on 
the  edges  of  the  groove  cut  in  the  bone 
{Fig.  253).  In  the  cases  of  the  two  latter 
plates  a  groove  has  to  be  cut  to  receive 
them  into  the  bone  at  the  site  of  fracture 
by  means  of  an  Albeo  saw. 

Of  Duval's  cases,  9  consolidated  and 
were  satisfactory  ;  in  2  a  fracture  of  the 
plate  occurred  ;  and  in  1  case  severe  infec- 
tion took  place  ;  the  wound  was  re-opened 
and  the  plate  removed.  The  latter  lay 
loosely  on  the  bone  and  was  soiled  with 
pus.  In  each  case  where  the  bone  plate 
broke,  re-operation  was  necessary  and  the 
plate  was  removed.  In  no  case  was  the 
plate  incorporated  with  the  living  bone. 
No  vascularization  was  seen  ;  on  the  con- 
trary, the  bone  appeared  rarefied  in  contact 
with  the  plate,  which  was  roughened  but 
not  surrounded  by  callus  ;  the  callus  was 
well  developed  on  the  opposite  side  of  the 
bone.  In  short,  the  plate  was  free  and 
independent,  both  superficially  and  deep. 
The  plates  after  their  removal  were  examined 
by  the  kindness  of  Dr.  Holland,  who  reports  that  "  histological  examination  shows  that 
no  invasion  of  osteoblasts  from  the  neighbouring  bone  has  taken  place  :  there  is  no 
trace  of  commencing  absorption,  nor  is  the  graft  vascularized ".  Thus  the  conditions 
found  where  bone  plates  have  been  used  are  essentially  the  same  as  described  by  the 
opponents  of  inetallic  osteosynthesis.  As  to  the  cases  which  consolidated  well  and  in 
which  a  good  result  was  obtained,  we  found  the  same  fusiform  callus  formation  as  when 
metal  plates  were  used,  especially  developed  on  the  side  of  the  bone  opposed  to  the  plate, 
and  in  about  the  same  period  of  time. 

Our  results,  then,  with  bone  plates  have  not  been  encouraging  ;  but  in  view  of  the 
work  of  Gallic  and  Robertson  we  wish  to  emphasize  that  the  bone  was  heterogenous, 
devoid  of  periosteum,  and  dead.  In  Nageotte's  work  he  insisted  on  the  employment  of 
embryonic  connective  tissue,  which  condition  the  bone  of  an  ox  does  not  satisfy. 

Lastly,  if  one  hopes  for  vascularization,  absorption,  and  osteoblastic  invasion  of  the 
graft,  it  should  undoubtedly  be  placed  beneath  the  periosteum,  while  a  great  advantage 
of  Parham's  bands  is  their  extraperiosteal  position.  To  satisfy  both  these  conditions 
would  injure  and  compress  this  membrane,  seriously  compromising  the  result. 


Fig.  251.— 
Duval's  bone  plate. 


riCJ.  252.—  Flo.  25.H.— 

Hallopeau's  bone     Heitz-Boyer's  bone 

plate.  plate. 
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We  therefore  conclude  that  bone  plates  give  no  advantages  from  the  point  of  view 
of  consolidation,  they  lack  the  necessary  resistance  and  solidity,  and  are  apt  to  break. 
The  operation  is  much  more  compHcated  if  one  uses  bone  splints,  which  need  a  groove 
for  their  reception  :  they  are  not  incorporated  in  the  callus,  and 
arc  not  converted  into  living  bone.  For  these  reasons  it  seems  to 
us  that  bone  jilatcs  arc  not  preferable  to  those  of  metal,  attractive  (cs5\ 

as  they  may  l)c  in  theory. 

Instruments  Required  for 
Parham's  Bands.  Those  used 
by  Parham  and  Martin  are  a 
tractor,  an  aneiu'vsm  needle  to 
which  the  band  is  attaclied 
by  a  ligature,  and  bands  of 
soft  steel.  These,  witli  the 
operative  technique,  are  well 
described  by  Digeon.^*  They 
have  many  disadvantages. 
Firstly,  the  method  of  passing 
tlie  aneurysm  needle  and  draw- 
ing the  attached  band  tlirough 
after  it  is  clumsy  and  diflicult. 
Where  the  needle  passes,  the 
band  may  not  be  able  to 
follow  ;  it  becoiTies  caught  in 
the  tissues,  loses  its  direction, 
and  twists.  Frequently  the 
ligature  between  the  needle 
and  band  breaks.  Tanton,i^ 
in  face  of  these  diflicidties, 
invented  a  'needle'  provided 
with  a  hook  for  the  'eye'  of 
the  band  ;  but,  although  an 
improvement,  his  'needle'  does 
not  pass  easily.  One  of  us 
(J.     G.)      devised     a      hollow 

aneurysm  needle  {'rail  passe  lame'),  which  seems  to  us  to  overcome  the  drawbacks  of 
previous  instruments  (Fig.  254).  It  consists  in  a  hollow  curved  director,  at  right  angles 
to  its  handle,  and  made  in  two  sizes.  This  director  having  encircled  the  bone  at  the 
selected  point,  one  introduces  the  band  at  the  extremity  of  this  instrimient,  which  thus 
forms  a  tunnel  through  which  the  band  slides.  The  director  is  withdrawn,  leaving  the 
band  in  accurate  position.  The  latter  must  now  be  tightened  :  here,  again,  the  tractor 
used  by  Parham  is  not  all  that  coidd  be  desired,  the  band  frequently  twisting  and 
shpping,  and  necessitating  manoeuvres  prejudicial  to  asepsis.  Fredet^*  suggested  a  long- 
hand with  a  "running  knot'  at  the  centre  tightened  by  traction  with  pressure  forceps, 
a  useless  and  tiring  process. 

Putti^  has  invented  an  excellent  instrument,  but  we  prefer  that  of  Gatelller.  The 
threaded  stem  of  the  tractor  ends  in  the  form  of  a  shell  'nose-cap'  (Figs.  255,  256,  257), 
which  exactly  fits  into  the  hollow  extremity  of  a  cylinder  containing  tliis  stem. 

The  latter  at  its  extremity  is  provided  with  a  slit  the  exact  size  of  the  band.  The 
band,  passing  through  this  slit,  meets  an  exactly  similar  slit  in  the  'nose-cap'  ;  traversing 
the  latter  it  now  meets  a  cam  which  lifts  the  moment  the  slot  of  the  band  engages  the 
former,  a  spring  snapping  back  the  cam  into  the  slot.  The  band  can  now  be  tightened 
roimd  the  bone  by  a  wheel  acting  on  the  stem,  while  the  slot  is  disengaged  from  the  cam 
by  slight  pressure  on  a  button. 

VOL.    IX. — NO.   34.  18 
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The  apparatus  takes  to  pieces  readily  for  sterilization,  and  is  re-assenibled  without 
screwing.     It  has  given  us  every  satisfaction,  and  is  used  in  the  service  of  Professor  Duval. 


KlG.  2oH. — Cusc  1.  I'raiture  of 
tibia  and  libula,  eight  months  after 
operation  ;  perfect  result,  a.  Sli>,'lit 
constriction  at  band  ;  calhis  insigni- 
licant. 


I'lii.  'JM.  —  t'((,vK  -J.  Bupni- 
malleolar  fracture  four  daj's  after 
operation. 


1-'k;.  :i(iil. — .--aiuc  Ir.trture  as  in  Fit/. 
:25i(,  eleven  months  after  oi)eration  : 
perfect  anatomical  result ;  very  little 
callus,  a,  Slight  constriction  at  band, 
which  is  not  surrounded  by  callus. 


ILLUSTRATIVE     CASES. 

Case  1. — {Fig.  258.)  H.  M.,  age  40.  First  seen  .luly  2,  1920.  Operation,  July  5.  Discharged 
Sept.  9.  Oblique  fracture  of  tibia,  junction  middle  and  lower  thirds,  fracture  of  fibida.  Inter- 
])osition  of  tibialis  anticus.  Reduction.  Two  Parham's  bands.  Radiogram,  .July  10,  showed 
perfect  position.  Eight  months  after,  linear  consolidation  without  appreciable  callus.  Anatomical 
and  functional  residt  perfect. 

Case  2. — {Figs.  2.'59,  260.)  L.  S.  First  seen  .Jan.  30,  1920,  for  supramalleolar  fracture  with 
marked  displacement  of  tibial  fragment.  Operation,  Feb.  10,  1  Parham's  band  produced  excellent 
reduction.  I^eft  April  1.  Radiogram  at  11  months  shows  perfect  anatomical  result.  Minimum 
of  callus  ;    functional  result  excellent.  i 

Case  3. — G.  T.  Supracondylar  fracture  of  femur  involving  knee-joint.  Considerable  back- 
ward displacement  of  lower  fragment. 

Operation,  Nov.  14,  1920.  V-shaped  incision,  joint  washed  out,  reduction,  and  2  bands. 
Radiogram,  4  months  later,  showed  circular  callus  enclosing  bands,  and  not  excessive. 

Case  4. — M.  M.,  age  32.  Fracture  lower  third  humerus.  I^osterior  incision,  1  Parham's  band, 
May  31,  1920.  Radiogram,  Dec.  4:  Excellent  reduction.  Moderate  amount  of  fusiform  callus 
surrounding  band. 

Case  5. — G.  H.,  age  60.  Spiral  fracture  of  tibia  and  fibula  in  lower  third,  with  moderate 
displacement.  Operation,  Oct.  6,  1920.  Reduction  and  2  Parham's  bands.  Radiogram^  three 
months  later,  showed  good  ])osition  ;  moderate  fusiform  callus  formation  ;  bands  surroimded  with 
small  clear  space  at  jjoint  of  contact  with  callus. 

Case  6. — {Figs.  261,  262.)  P.  C.  Admitted  Oct.  30,  1920,  fracture  of  middle  third  of  humerus, 
and  of  both  bones  of  both  forearms.      Extreme  displaeement  and  comminuted  fracture  (3  pieces). 
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O/icrtition,  Xov.  14,  1020,  after  failure  of  non-operative  treatment.     Hadial  nerve  freed,  hone- 
ends  trinnned.  and  1  Parliain's  i)aiKi  placed  eneirelin<i  all  three  fragments. 


FK!.  •2r,l.~~Cu.ie  I!.  I'ractui-u 
o(  humerus  two  days  after  opera- 
tion. 


I'lG.  2G2. — .Same  fracture  as  in 
Fig.  261,  seven  months  after 
oiieration.  o,  Larse  clear  space 
in  contact  with  the  band. 


I'IG.  2ti3. — Case  7.  Fracture  of 
femur  tliree  months  after  oiieration  ; 
moderate  amount  of  c<illus  on  siile 
opposed  to  plate,  a.  Clear  space,  b. 
Callus  opposite  the  plate. 


Bddingram,  Feh.  24,  1921, 
showed  perfect  reduction  and 
j)osition.  Three  months  later, 
vohuninous  callus  formation  with 
clear  space  round  hand.  Func- 
tion good. 

Case  7.—{Fifi.  2(i:j.)  1).  .1., 
ajie  1.5,  seen  Sept.  1.  ]!»2().  with 
fracture  middle  third  of  fenun-. 
Effusion  into  knee-joint  aspirated 
several  times.  Radiogram  showed 
transverse  fracture  with  much  dis- 
placement. Opcralioti  Sept.  10. 
Incision  through  vastus  internus 
and  reduction  by  I.amhotte's 
tractor.  Two  Sherman's  plates 
and  2  I'arham's  bands,  with  2 
wire  loops. 

Radiogram. —  Perfect  reduc- 
tion. Four  months  later,  moder- 
ate callus  formation,  especially 
developed  on  side  of  bone  opposed 
to  i)lates.     Bands  embedded  in  callus,  with  small  clear  space  around. 

Case  8.~{Figs.  20.5,  2(>(}.)     G.  S.     Seen  July  7,  1920.     Transverse  fracture  of  tibia  antl  libula 
at  junction  of  mi<ldle  and  lower  third. 


Fiti.  2G1. — Fracture  of  clavicle  after  operation  ;    iierfect  result. 
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Operation. — July  9.     Reduction.     Sterilized  bone-plate  and  2  Parham's  bands. 


Radiogram. — July  11.     Excellent  reduction  and  position, 
and  a  half  months  later  some  pain. 


Fig.  265. — Case  8.  Fracture  of 
tibia  and  fibula  forty  days  after 
operation  ;  bone  plate  broken, 
callus  minimum. 


Fig.  266. — Same  fracture  as  in 
Fig.  265,  four  months  after  opera- 
tion ;  callus  developed  on  side 
opposite  plate ;  clear  s])aee  well 
shown,  a,  Fracture  of  bone  plate. 
b.  Clear  space. 


Walking  on  thirty-fifth  day.     Two 

Nov.  2.  Bone-plate  broken, 
callus  formation  on  side  of  bone 
opposed  to  bone  ])latc,  band  hidden 
by  callus,  and  usual  dear  space 
round  band. 

Rc-operation,  Nov.  .5.  The  two 
jiicces  of  bone  plate  lay  free,  red 
appearance,  and  not  invaded  by  new 
bone.  Ko  callus  round  jilate,  but 
entirely  on  other  side  of  the  bone, 
where  it  was  excessive.  Bands  were 
covered  by  callus,  but  were  easily 
cut  and  withdrawn.  Small  clear 
space  around  band. 

Case  Q.—{Figs.  268,  269.)  V.  A. 
Admitted  to  hospital  Sept.  11,  1920. 
with  a  Iraiiyverse  fracture  of  upper 
thiid  of  thigh,  marked  overla|)ping 
and  displacement.  Put  on  con- 
tinuous extension. 

Not  satisfied  with  reduction. 
Operation,  Oct.  4,  1920.  Bone-ends 
trinuncd,  2  Sherman's  ])latcs  and  4 
J'ariiam"s  bands  j)laced.  Radiogram. 
Hcductioii  and  jjosition  satisfactory. 
^Vard  was  closed  on  account  of 
a  serious  scarlct-fcver  epidemic. 
Patient  returned  Dec.  7  with  bow- 
ing of  the  thigh. 


Radiogram. — The  bone  is  bent  ;  the  bands  are  intact,  but 
one  Sherman's  plate  has  slipped  from  beneath  a  band  allowing 
this  bending.  Dec.  11,  continuous  extension  ajjplied.  Jan.  20, 
re-operation.  Bands  and  ])lates  removed.  Latter  not  cov^ered 
by  callus,  former  well  embedded.  April  21,  Radiogram.  Soimd 
consolidation  ;  callus  moderate  in  amount ;  result  fairly  good. 

Case  10. — (Fig.  267.)  L.  L.,  age  23.  Fracture  lower  third 
of  thigh.  Upper  fragment  displaced  externally,  and  lower 
markedly  backwards. 

Operation,  Sept.  20,  1920.  Bone  extremities  trimmed  and 
regularized.  Bone  plate  fixed  to  external  surface  of  femur  by 
4  Parham's  bands.     Plaster. 

Radiogram  next  day.     Very  good  position  and  reduction. 

To  note  :  Technique  was  bad.  (1)  Bone-plate  much  too 
short.     (2)  Bands  too  near  centre  of  plate. 

On  the  twenty-fifth  day  the  plaster  was  removed  for  mas- 
sage, the  patient  made  a  sudden  muscular  effort  with  the  leg, 
and  the  bone  bent. 

Radiogram. — The  bone-plate  has  broken  owing  to  faulty 
position  of  bands  and  powerful  leverage  overcoming  weak 
resistance  of  too  short  a  plate.     Continuous  extension  for  thirty  days  produced  good  result. 


Fig.  267. — Case  10.  Fracture  of  lower 
third  of  femur.  Tliis  illustrates  bad 
technique,  the  bone  plate  having  broken 
owin"  to  its  being  too  short. 
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so  iis  in  Fi(i.  -JOS. 


Fui.  :.'(ifi. —  Va.se  St.  Trans- 
verse fracture  of  upper  third  of 
femur  in  wliicli  a  Sherman's  plate 
lias  escaped  from  a  band,  allow  ing 
iiinexion  of  the  femur. 


Fio.  271. — Another  example  of 
bad  technique,  showins;  callus  de- 
veloped on  the  side  of  the  bone 
opposite  the  plate.  Here  again  four 
bands  should  have  been  used,  and 
Sherman's  plate  instead  of  Lam- 
botte's.  1,  Clear  space,  h.  Callus 
opposite  the  plate. 


Fig.  110-  Ca^e  11.  Transvei-se 
fracture  of  lower  third  of  femur, 
showing  another  instance  of  faulty 
technique.  Fixation  is  bad  owini; 
to  the  employment  of  two  bands 
only  instead  of  four.  Sherman's 
plate,  too.  is  better  than  Lam- 
botte's.     a,  h,  Clear  spaces. 


Case  11.— (F/«.  270.)  1).  I"., 
age  52,  seen  in  eonstiltation  .April 
4.,  ]{)2(),  witii  transverse  fraeture 
of  the  i'einur  in  lower  third,  with 
niiieii   overlapping   of   fragments. 

Operation,  April  10.  External 
incision  ;  the  hone  extremities 
were  trinnned  and  1  I^amhotte's 
plate  was  fixed  ^hy  2  I'arham's 
bands.     ""         >^ 

Radiogram. — Reduction  and 
])ositit)n  good.  A|)ril  22,  slight 
bending  noted. 

Observe  also  the  bad  tech- 
nique. Two  fragnients  are  dis- 
l)laced,  the  i)late  only  offering 
resistance  in  a  single  axis  :  two 
plates  should  iiave  been  em- 
ployed. Also  fom-  bands  should 
iiave   been  used. 

Continuous     extension      was 


applied;  and  resulted  in  consolidation  in  a  good  position  by  .July  1. 
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SYNOPSIS    OF     THE    ELEVEN    CASES. 

Cases  1  and  2. — Perfect  anatomical  result.  Callus  hardly  appreciable,  and  linear 
union. 

Cases  '•'),  4,  and  5. — Very  satisfactory  anatomical  result.  Callus  not  exuberant,  circular 
and  fusiform.     Bands  embedded  in  callus,  and  a  small  clear  area  is  visible  around  them. 

Case  6. — Moderate  callus  surrounding  band  ;    well  marked  clear  space. 

Case  7. — Two  Sherman's  plates  and  four  Parham's  bands — certain  amount  of  callus 
on  opposite  side  to  plates.      Bands  surrounded  with  clear  space. 

Cases  8  and  10. — Bone  plates  and  Parham's  bands,  lione  plate  broken  and  callus 
developed  on  opposite  side  to  plate.  Bands  badly  placed,  and  bone  plate  too  short  to 
resist. 

Case  9. — Sherman's  plates  and  Parham's  bands.  Bands  loosened.  Plate  disengaged 
and  slipped. 

Case  11. — Lambotte's  plate  and  two  Parham's  bands.  Failure  of  resistance  because 
only  one  plate  was  used  (resistance  in  one  axis  only).  Faulty  fixation  by  two  bands 
when  four  should  have  been  used. 

CONCLUSIONS. 

1.  The  simplicity  and  the  ease  of  application  of  the  Parham-Martin  bands  establishes 
their  superiority  for  closed  fractures  to  all  other  means  of  operative  splinting.  Their 
application  is  carried  out  with  the  mininuun  of  operative  manipulation,  and  perfect 
apposition  is  ensured  and  maintained.     They  are  better  than  wire  for  encircling  the  bone. 

2.  We  have  been  able  to  observe  the  remote  results  of  fractures  thus  treated  in  cases 
where  we  have  been  obliged  to  re-operate,  and  in  a  series  of  radiographs.  They  show 
that  the  objections  made  to  metallic  osteosynthesis,  which  are  very  real,  cannot  be  applied 
to  the  use  of  Parham's  bands.  The  consolidation  is  certainly  not  delayed,  there  is  no 
necrosis  at  the  point  of  contact  of  the  band,  and  it  is  surrounded  by  callus  (a  small  clear 
space  may  remain).  Furthermore,  any  organic  iron  salts  that  may  be  formed  have  no 
toxic  effect  on  the  tissues  ;  the  callus  is  not  excessive  in  quantity,  and  is  frequently 
reduced  to  a  minimimi.  Lastly,  the  bands  very  rarely  give  trouble  from  their  presence, 
and  may  with  confidence  be  left  buried. 

3.  Transverse  fractures  require  to  be  treated  with  metal  or  bone  jjlates  (or  splints) 
encircled  by  the  bands.  Our  results  with  bone  plates  have  been  very  disappointing, 
though  we  admit  Nageotte's  principles  in  theory,  and  believe  the  work  of  Gallic  and 
Robertson  to  be  most  valuable,  though  needing  clinical  confirmation  in  its  application  to 
recent  fractures. 

We  are  satisfied  with  our  results  with  Sherman's  metal  plates  and  bands,  but  our 
failures  corrected  our  technique.  Certain  principles  in  technique  must  be  adhered  to  if 
perfect  results  are  to  be  secured. 

4.  The  improved  instrument  devised  by  Gatellier  which  we  have  described  is  a  great 
improvement  on  all  others,  and  is  as  near  mechanical  perfection  as  possible. 
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VISITS    TO    SURGICAL    CLINICS    AT    HOME 

AND    ABROAD. 


THE    CLINIC    OF    DR.    HUGH   HAMPTON   YOUNG: 

THE    BUCHANAN    BRADY    INSTITUTE    OF    THE    JOHNS    HOPKINS    HOSPITAL, 
BALTIMORE,    MARYLAND,    U.S.A. 

When  the  Johns  Hopkins  Hospital  was  foimded  thirty  years  ago,  an  experiment  in 
liospital  organization  and  niedieal  education  was  initiated,  the  snccess  of  which  is  freely 
recognized  tliroiighoiit  tlie  entire  medical  world.  The  graduates  of  that  medical  school 
are  considered  to  have  obtained  the  very  best  of  medical  educations,  and  the  records  of 
the  Johns  Hopkins  Bulletin  have  been  considered  for  long  a  treasure-house  of  careful, 
exact,  and  important  scientific  research.  It  is  not  to  be  wondered  at,  therefore,  that  the 
great  majority  of  medical  men  visiting  the  continent  of  North  America  endeavour  to 
include  in  their  itinerary  a  visit  to  that  famous  institution. 

In  April,  1918.  Sir  William  Osier  was  on  a  visit  to  the  I'nited  States.  The  Peter 
Bent  Brigham  IIosj)ital  in  Jioston  was  then  in  the  process  of  being  built,  and  although 
not  ready  for  a  formal  opening,  the  occasion  was  considered  ojjportune  for  the  baptism 
of  the  hospital  which  had  been  founded  as  the  hospital  of  the  medical  school  of  Harvard 
I'ni versify,  created  in  the  image  of  its  parent,  the  Johns  Hopkins  Hospital,  and  imbued 
with  the  spirit  of  its  progenitor,  which  Sir  William  Osier  had  been  so  largely  responsible 
for  creating.  Speaking  on  that  occasion,  he  described  the  nature  of  the  new  scheme 
of  hospital  management  that  was  initiated  when  the  .Johns  Hopkins  Hospital  was 
founded  : — 

"  At  the  Johns  Hopkins  Hospital  we  made  a  new  departure  in  hospital  manage- 
ment— that  is,  a  new  departure  in  this  coimtry — but  by  no  means  in  medical  education, 
for  we  simply  adopted  a  combination  of  German  and  English  methods.  In  the  first 
place  we  were  paid  oilicials  of  the  hospital.  We  followed  the  German  system  of 
organization  in  appointing  a  head  of  the  service,  with  a  group  of  house  physicians, 
a  group  of  subordinates,  and  with  proper  clinical  laboratories.  And  we  adopted 
the  English  plan  of  regarding  the  student  as  a  part  of  the  hospital  organization — as 
large  a  part  as  an  intern  or  nurse — of  making  him  feel  that  he  was  not  in  the  ward 
simply  as  a  matter  of  granting  him  certain  rights,  but  that  he  was  there  to  get  his 
education  as  a  clinical  clerk  or  surgical  dresser.  I  have  always  felt  that  as  soon  as  a 
student  enters  the  hospital  he  should  begin  to  get  his  information  just  as  he  gets  it 
when  he  goes  out  into  practice,  by  daily  contact  with  patients  in  the  out-patient 
department  and  wards."' 

This  system  of  medical  organization  and  its  influence  on  medical  education  can  be 
studied  at  its  best  in  the  Johns  Hopkins  Hospital  where  it  was  initiated.  At  the  same 
time  most  visitors,  like  the  author  of  this  article,  will  be  keen  to  observe  how  far  the 
success  that  has  attended  it  is  due  to  the  perfection  of  the  organization,  and  how  far  it 
has  been  influenced  and  brought  about  by  the  unique  combination  of  medical  men  who 
were  gathered  together  on  its  original  staff.  Some  would  even  be  prepared  to  say  that 
any  hospital,  however  organized,  that  had  on  its  staff  such  men  as  William  Osier,  Welch, 
Halsted,  Kelly,  and  Councilman,  was  thereby  certain  of  success. 

In  our  visit  to  the  Johns  Hopkins  Hospital,   and  especially  the  Buchanan  Brady 
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Institute  under  the  care  of  Dr.  Hiifjli  H.  Young-,  we  therefore  studied  it  from  two  aspects, 
the  first  being  the  perfection  of  its  organization,  and  the  other  the  influence  of  the  person- 
ahty  of  those  directing  it. 

If  the  niecheal  visitor  is  keen  on  liis  jjrofession  lie  is  sure  of  the  most  cordial  and 
hearty  welcome  irom  its  staff. 

Osier  once  remarked  that  there  were  three  signs  by  which  fogyism  can  be  recognized 
in  an  institution  (or  man).  They  are  :  "  F'irst,  a  stage  of  blissful  happiness  and  content- 
ment with  things  as  they  are  ;  secondly,  a  supreme  conviction  that  the  condition  of  other 
pc()|)le  and  other  institntiotis  is  one  of  pitiable  inferiority  ;    and  thirdly,  a  fear  of  ehange. 


Fig. 


-Dr.  Hugh  Ilaiupton  Youiic 


which  "not  alone  perplexes  but  appalls.'"'  The  spirit  of  Osier  is  still  evident,  and 
although  there  is  much  in  the  hospital  that  would  even  justify  what  has  been  described 
as  the  calamity  of  self  satisfaction,  no  evidence  of  this  is  apparent,  and  an  insistent  desire 
for  progress  in  a  forward  direction  is  manifest  at  every  turn. 

Since  the  Johns  Hopkins  Hospital  was  originally  founded,  three  special  deparlnienls 
have  been  added — the  Phipps  Institute  of  Psychiatry,  the  Harriet  Lane  Department  for 
Sick  Children,  and,  lastly,  the  Buchanan  Hrady  Institute  of  I'rology,  which  was  opened 
in  1914.     This  undoubtedly  is  the  most  complete  Institute  of  I'rology  that  exists  in  any 
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part  of  the  world.     It  stands  within  the  grounds  of  the  hospital  and  is  an  eight-storied 
block  connected  with  the  I'rological  Out-Patient  Dispensary  of  the  Hospital. 

Entrance  to  the  Institute  can  be  conveniently  gained  from  the  main  corridor  which 
connects  the  various  wards  of  the  hospital.  In  passing  down  the  corridor,  the  visitor 
reaches  the  entrance  hall,  on  the  left  wall  of  which  a  portrait  of  the  founder,  J.  Buchanan 
Brady,  is  seen.  The  picture  reveals  the  features  of  a  typical  Irish- American,  a  man  of 
obvious  ability,  shrewd  and  genial.  The  junior  students  know  him  as  'Diamond'  Jim 
Brady,  a  name  he  is  said  to  liave  earned  for  himself  owing  to  a  characteristic  that  the 
artist  has  not  failed  to  bring  out,  and  that  is  his  fondness  for  those  precious  stones.     He 


I'IG.  273. — The  Baclianan  Brady  Institute  of  the  Johns  Hopkins  Hospital. 


is  said  to  have  made  his  fortune  in  railway  construction,  and  in  the  disposal  of  a  part  of 
it  he  has  imdoubtedly  produced  the  most  valuable  jewel  of  all  his  collection. 

The  entrance  hall  leads  to  the  second  floor  of  the  Institute  ;  but  in  order  to  under- 
stand clearly  the  plan  of  the  building  and  the  arrangements  for  its  working,  the  visitor 
should  proceed  to  the  floor  beneath,  where  the  clinical  examination  department  is 
situated,  and  from  which  the  work  of  the  Institute  is,  in  the  main,  directed.  On  his  right, 
as  he  descends  the  stair  to  this  floor,  is  situated  the  waiting-room  for  out-patients,  and  to 
it  patients  from  the  wards  above  who  require  cystoscopic  or  other  examinations  can  be 
brought  by  means  of  the  elevator.  The  arrangements  of  this  department  are  such  that 
a  long  corridor  extends  down  the  centre,  and  on  the  left  of  it  nine  rooms  are  situated. 
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Tlu'sc  air  ?tiainly  arranfjed  for  cvstoscopic  examinations  ;  but  before  entering  them  the 
visitor  will  be  met  in  the  eorridor  by  Dr.  Vounff's  private  secretary,  and  on  presentinj; 
to  him  his  credentials  will  be  introduced  to  Dr.  Yoim}^,  if  this  be  one  of  the  days  when  he 
is  not  enfia<>ed  in  the  operating  theatre,  or  witli  clinical  lectures. 

Dr.  \'i)uii<>:  is  the  director  of  a  hi<>hly  or<>anized  and  complex  mechanism  e(|uipped  to 
execute  ur()lot>ical  dia<iii()sis  and  treatment  rapidly  and  accurately.  It  nmst  be  dillicult 
to  be  welded  into  such  a  jjosition  and  avoid  l)cc()min<i-  metallic  in  nature,  but  such  we  do 
not  find  him. 

In  the  soft  accent  of  the  South  you  receive  a  coniial  and  hearty  <«reetin<;,  and  at  once 
you  are  made  to  feel  at  home  in  your  new  surroundings.  The  smoothly  running  machine 
moves  on,  and  as  you  move  with  it  you  observe  one  of  the  secrets  of  Dr.  Young's  success, 
which  is  the  cordial  esteem  in  which  he  is  held  by  all  his  staff,  and  by  his  devoted  patients. 
He  is  never  too  busy  to  give  a  sympathetic  hearing  to  the  convalescent  patient  returning 


I'Ki.  L'74.  -Small  public  ward. 


home  from  his  stay  in  hospital,  or  too  occupied  to  recall  old  days  with  a  medical  colleague 
whom  he  last  met  when  on  service  in  France,  or  without  time  to  settle  the  diagnostic 
dilliculties  of  the  most  junior  member  of  his  staff.  One  of  the  latter  put  the  case  to  me 
succinctly  when  sj)eaking  of  his  post-graduate  training  in  various  clinics  :  "  Whereas  ", 
he  said,  "  with  my  former  chief  the  dilliculty  was  to  get  any  resident  to  stay  with  him, 
with  Dr.  Young,  although  he  works  you  just  as  hard,  the  dilliculty  is  to  get  any  of  his 
residents  to  leave  him." 

Dr.  Young's  staff  in  the  lirady  Institute  consists  of  a  resident  and  six  interns,  five 
associates  and  assistants  in  the  private  clinic,  six  associates  and  assistants  in  the  out- 
patient department,  and  four  assistants  in  the  purely  research  department.  Mr.  Didusch 
is  in  charge  of  the  department  of  medical  art,  and  Dr.  Waters  and  .Miss  (Joldthwaite  have 
charge  of  the  radiography  dejjartment.  Laboratory  techni()ue  is  under  the  care  of  Mr. 
Elvers,  and  the  clerical  staff  consists  of  his  secretary,  Mr.  Slade.  and  five  stenographers. 
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In  addition  to  this,  there  are  usually  from  three  to  five  post-graduate  physician  students 
who  remain  from  one  to  two  years.  The  whole  of  this  staff,  including  Dr.  Yoimg  who  is 
Director,  devote  the  entire  working  day  to  service  in  the  Institute.  The  arrangement 
with  Dr.  Young  that  permits  of  this  is  one  that  appears  to  be  in  every  way  ideal,  satisfac- 
tory to  the  surgeon,  to  the  great  benefit  of  the  Institute,  profitable  to  the  patient,  and 
conducive  to  the  advancement  of  science  ;  for,  gathered  under  one  roof  is  a  complete  staff 
organized  and  equipped  to  carry  out  the  investigation  and  treatment  of  the  patients  who 
are  inmates  of  the  public  wards  ;  and  by  a  simple  and  satisfactory  arrangement  in  the  same 
building  are  situated  the  private  consulting  rooms  and  offices  of  the  Director  ;  and  his 
private  patients  are  accommodated  in  private  wards  within  the  public  hospital.  It  thus 
means  that  the  Director  can  organize  his  day's  work  in  a  manner  that  permits  of  a  degree 
of  efficiency  in  the  Institute  that  could  never  be  obtained  if  he  were  concerned  only  with 
visiting  patients  in  the  public  wards  for  a  limited  period  of  the  day. 


Via.  275. — Recreation  room  for  private  patients. 


As  the  writer  observed  it,  the  sj'stem  worked  out  in  practice  in  a  manner  that  revealed 
the  best  ideals  of  a  social  democracy.  Whether  in  the  examination  hall  or  in  the  operating- 
theatre,  the  claims  for  priority  in  dealing  with  the  patients  were  based  entirely  on  the 
nature  of  the  ailment  from  which  they  suffered  and  its  urgency  for  treatment.  The 
facilities  of  the  Institute  for  the  investigation  and  treatment  of  disease  were  equally 
at  the  disposal  of  all,  and  all  appeared  to  receive  equal  care  and  attention. 

The  interns  appointed  to  the  staff  of  the  Institute  are  all  men  who  have  had  at  least 
two  years'  experience  of  genei'al  surgery  and  are  considered  to  be  competent  operators. 
The  resident  urologist  usually  remains  two  or  three  years  before  he  becomes  appointed, 
and  after  that  for  a  further  year  or  more.  The  last  two  resident  urologists  have  been  on 
Dr.  Young's  staff  for  five  years.  When  it  is  remembered  that  prior  to  taking  up  the 
study  of  medicine  he  probably  has  had  to  obtain  a  degree  in  Arts,  and  that  his  student 
course  has  occupied  six  years,  and  thereafter  two  years  have  been  spent  in  general 
surgery,  and  that  several  years  are  likely  to  elapse  before  he  is  appointed  to  the  senior 
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eharjje  as  resident  urologist,  it  will  be  understood  how  fifteen  years  may  have  been  spent 
in  preparatory  training.  On  the  other  iiand,  it  has  to  be  remembered  that  the  vast 
continent  of  America  lies  open  to  him  who  has  reached  such  a  position,  and  that  when 
he  leaves  Dr.  Vouny,  in  all  likelihood  it  will  be  to  occupy  the  post  of  Director  of  some 
similar   Institute  in  one  of  the  larocr  medical  centres  in  America. 

Before  considering  the  organization  of  the  Institute  in  detail,  it  will  be  of  profit  to 
visit  the   various  departments  and  observe   how  they  arc   housed. 

If  we  begin  with  the  clinical  examination  department  on  the  first  floor,  where  the 
out-patients  and  patients  referred  from  the  wards  are  examined,  we  fuid  the  small  exam- 
ination rooms  on  the  left  of  the  main  corridor,  as  already  mentioned.  These  are  so 
arranged  that  in  one  of  them  a  preliminary  investigation  of  the  patient's  case  is  carried 
out  by  a  junior  member  of  the  stalT.  and  bis  case  record  dictated  to  a  stenographer.  He 
is  then  referred  to  one  of  the  special  examination  rooms,  where,  the  preliminary  prepara- 
tion having  been  carried  out  by  one  of  the  orderlies  in  attendance.  Dr.  Young  or  a  member 
of  his  staff  visits  him  and  carries  out  the  investigation  re(iuircd.  As  this  is  being 
conducted,  the  details  of  it  are  dictated  to  another  stenographer  in  attendance,  and  if  a 
special  a;-ray  examination  is  found  to  be  necessary,  this  can  be  rapidly  executed,  as  the 
room  is  wired  for  this  purpose,  and  the  examination  table — invented  by  Dr.  Young — that 
is  employed  has  the  necessary  ai-ray  equipment  attached  to  it.  The  a;-ray  specialist  is 
therefore  reciuested  to  attend.  The  preliminary  arrangements  for  taking  the  photographs 
occupy  only  a  few  minutes.  The  exposure  is  controlled  from  a  lead-lined  cabinet  outside 
the  examination  room,  but  having  a  lead  glass  window  looking  into  it,  through  which  the 
operator  can  give  the  necessary  directions  without  being  personally  exposed  to  the  effects 
of  the  X  rays. 

The  rooms  to  the  right  of  the  corridor  are  mainly  allocated  to  chemical  and  bacterio- 
logical clinical  investigations,  and  here  are  situated  the  dark  room  and  viewing  room  of 
the  a;-ray  department,  with  the  ^r-ray  library  adjacent.  Communicating  with  this  floor 
of  the  I?rady  Institute,  but  in  a  separate  building,  is  the  out-patient  clinic  for  the  treat- 
ment of  venereal  disease.  Work  in  this  department  is  mainly  conducted  in  the  afternoon, 
and,  like  the  former,  it  is  equipped  completely  for  its  work.  It  is  a  separate  depart- 
ment, complete  in  itself,  with  the  great  advantage  of  close  proximity  to  the  Brady 
Institute,  to  which  occasional  cases  requiring  special  investigation  can  be  referred. 

At  the  time  of  our  visit.  Dr.  Cecil  was  senior  urological  resident,  and  with  him  were 
associated  Dr.  Damming  and  Dr.  Jack.  Dr.  Jack,  who  conducted  us  over  the  building, 
had  been  regimental  medical  officer  to  a  battalion  of  the  Devons  in  France,  and  with 
them  had  served  for  many  months  in  the  line  in  Flanders. 

We  first  of  all  visited  the  research  laboratories  which  are  situated  on  the  top  story. 
Here  we  Ibund  a  staff  of  whole-time  chemists  engaged  in  research.  At  the  time  of  our 
visit  they  were  investigating  especially  the  antiseptic  properties  of  certain  aniline  pig- 
ments, one  of  which  gave  promise  of  being  specific  for  Bacillus  coli  infection.  The  red 
pigment  known  as  mercurochrome,  or  220,  which  is  now  being  employed  extensively 
through  the  medical  world,  originated  in  this  department.  Its  advantages  as  a  disinfec- 
tant, and  its  disadvantages  as  a  permanent  dye  which  left  a  lasting  stain  on  linen  or  other 
articles,  were  observed.  In  the  bacteriological  laboratories  there  was  demonstrated  to 
us  a  new  method  of  growing  gonococci  in  oxygen  of  lowered  tension. 

We  then  visited  the  private  quarters  of  the  residents,  which  are  situated  on  the  floor 
beneath,  and  found  them   most  palatial. 

The  private  and  public  wards  on  the  various  stories  were  also  inspected.  The 
private  wards  consist  of  single  rooms,  certain  of  which  have  a  private  bathroom  attached. 
Some  of  the  public  wards  contain  three  beds,  and  a  large  and  airy  general  ward  is  situ- 
ated at  the  end  of  the  corridor.  Adjacent  to  the  public  wards  are  the  doctors"  side  rooms 
in  which  the  patients*  charts  and  records  are  kept,  these  being  made  \i\  duplicate,  one 
copy  being  preserved  in  the  department,  the  other  being  filed  in  the  general  hosj)ital 
records.  There  also  is  in  the  vicinity  a  small  ward  sterilizing  room,  and  it  was  here 
observed  that  the  gum-elastic  catheters  used  in  the  wards  were  sterilized  bv  steam  at  GO  lb. 
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pressure  for  a  quarter  of  an  liour,  the  instruments  being  contained  inside  stoppered  glass 
tubes.  In  the  basement  of  the  building  are  situated  the  aniinal  houses  used  in  connection 
with  the  department  of  experimental  research.  Here  is  also  located  the  instrimient 
makers'  room,  under  the  care  of  Mr.  Hughes.  At  the  time  of  our  visit  he  was  engaged 
in  making  several  of  Dr.  Young's  boomerang  needles  and  the  new  pattern  of  cystoscopic 
rongeur. 

I'sually  two  forenoons  of  each  week  are  given  over  by  Dr.  Yoimg  to  operating.  This 
is  carried  out  in  one  of  the  theatres  of  the  centrally-situated  operating  department  of 
Johns  Hopkins  Hospital.  By  means  of  this  excellent  arrangement  the  special  department 
of  urology  is  kept  in  intimate  touch  with  the  general  surgical  service,  thus  conferring 
advantages  on  the  latter,  and  itself  receiving  the  many  benefits  of  intimate  association. 


i'Ki.  270. — liistniir.eiit  makers'  workshop  of  the  Hueluuum  Braily  Institute. 


The  visitor  also  benefits,  as,  on  one  morning  when  I  was  in  attendance,  in  three  of 
the  adjacent  theatres  Dr  Halsted,  Dr.  Finney,  and  Dr.  Young  could  all  be  observed  at 
work. 

The  theatre  used  by  Dr.  Young  is  well  lighted.  The  visitors,  after  being  suitably 
garbed,  occupy  seats  on  a  portable  steel  platform,  with  their  backs  to  the  light,  so  that  an 
excellent  view  of  the  operation  is  obtained. 

The  anaesthetic  is  administered  by  one  of  the  nursing  staff,  under  the  direction  of  a 
lady  who  is  the  permanent  supervisor  of  anaesthetics.  It  is  vmiformly  extremely  well 
given,  but,  at  the  same  time,  one  could  not  but  feel  that  this  arrangement  did  not  provide 
the  same  facilities  for  instruction  for  the  junior  medical  student  as  are  afforded  where  he 
takes  a  more  intimate  part  in  the  administration  of  the  anaesthetic.  There  can  be  no 
doubt  ^whatsoever  that  the  patient  benefits  by  this  arrangement — but  does  the  com- 
munity ? 
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The  operating?  team  eonsisted  of  Dr.  Younj?,  liis  first  or  second  assistant,  one  of  the 
interns  as  third  assistant,  and  another  doinji"  the  instrnnients.  This  latter  intern  is 
iisujiily  the  most  recent  member  of  tlie  stall,  is  himself  a  <>niduate,  and,  as  has  been 
mentioned,  has  spent  at  least  two  years  at  <>eneral  sur<>ery  before  eomino;  to  this  depart- 
ment. The  theatre  lun-se  attends  to  the  lotions,  swabs,  and  dressings,  and  one  or  two 
male  orderlies  arranj^e  the  patient  and  may  be  employed  to  hold  a  bouf^ie  in  position 
dnriiiii-  the  operation,  or  on  a  similar  septic  service. 

On  several  occasions  durin<>'  our  visit  we  saw  Dr.  Young  perform  his  own  operation 
of  perineal  prostatectomy.  There  is  no  doubt  but  that  in  his  hands  it  is  an  ideal  opera- 
tion. Hut  at  the  same  time,  it  must  be  granted  it  will  never  become  what  we  may  describe 
as  a  cottaye  hospital  operation. 

We  also  saw  him  })erform  more  than  once  his  operation  for  tuberculous  disease  of 
the  aenital  tract.  One  of  these  cases  was  a  man,  age  40,  who  had  been  for  fi\c  years  an 
imnate  of  a  sanatorium.  He  had  healed  tubercle  of  his  left  lung,  and  on  this  account 
was  operated  on  under  a  local  anaesthetic,  cocaine  being  employed.  The  patient  was 
arranged  in  the  exaggerated 
lithotomy  position  on  a 
Young's  operating  table.  An 
inverted  \'-shaped  incision 
with  the  angle  roimded  ofl" 
was  made,  the  incision  ex- 
tending back  on  either  side 
of  the  anal  outlet  from  1| 
inches  in  front  of  that  orifice. 
It  was  similar  to  that  em- 
ployed in  doing  the  operation 
of  perineal  prostatectomy, 
except  that  it  extended  fur- 
ther back.  The  prostate 
having  been  exposed,  the 
urethra  was  not,  however, 
opened,  but  Young's  seminal 
vesical  tractor,  which  had 
been  previously  passed  down 
to  the  prostatic  urethra,  was 
now  introduced  into  the 
bladder,  its  blades  opened, 
and  the  prostate  pulled  down. 
Above  the  prostate  the  sem- 
inal vesicles  were  exposed, 
and  the  left  seminal  vesicle, 

being  found  to  be  the  site  of  tuberculous  disease,  was  very  carefully  separated  from 
the  bladder,  the  vas  deferens  extending  up  from  it  being  isolated.  The  vas  was  now- 
divided,  a  pair  of  forceps  being  left  attached  to  the  lower  end  of  the  portion  remaining. 
The  wound  was  then  packed  with  iodoform  gauze,  and  closed.  The  next  step  of  the 
operation  was  the  removal  of  the  diseased  testicle,  which  was  separated  but  for  the  vas, 
which  remained  undivided.  Hy  a  seesawing  motion,  one  hand  holding  the  forceps 
attached  to  the  vas  in  the  perineum,  and  the  other  grasping  it  in  the  inguinal  canal,  the 
vas  was  freed  and  withdrawn. 

At  the  conclusion  of  the  operating  morning  we  accompanied  Dr.  Young  to  lunch, 
and  perhaps  in  no  other  way  could  be  better  illustrated  the  line  camaraderie  of  the  depart- 
ment than  at  this  function.  At  its  best  it  is  a  simple  meal,  and  if  you  arrive  late  you  may 
find  little  left  ;  but  here  you  will  meet  every  member  of  the  staff,  and  hear  discussed  the 
latest  advances  in  the  science  of  surgery,  the  latest  news  from  a  distant  clinic,  or  even  the 
merits  of  some  well-known  baseball  team.     Dr.  Schwartz  and  Dr.  Davies,  who  have  come 
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down  from  their  work  in  the  research  laboratories  above,  hint  at  discoveries  that  will  soon 
be  made  pubHc  knowledge  ;  and  since  most  of  the  younger  members  of  the  staff,  like 
Dr.  J.  C.  McClelland,  who  is  now  in  Toronto,  and  Dr.  J.  A.  C,  Colston,  who  served  with  the 
15th  British  Division,  had  served  in  France,  not  infrequently  the  conversation  turned  to 
the  war  in  one  of  its  many  aspects. 

Dr.  Young's  colleague  in  the  Brady  Institute  is  Dr.  Geraghty,  and  he  was  seen  at  work 
in  the  clinical  examination  rooms  and  in  the  operating  theatre.  The  surgical  world  knows 
of  hmi  from  many  of  his  contril)utions  to  the  science  of  urology,  but  the  visitor  will 
probably  be  most  impressed  by  his  wonderful  clinical  acumen  and  the  soundness  of  his 
judgement  on  any  surgical  problem.  Junior  to  Dr.  Geraghty  on  the  permanent  staff  is 
Dr.  Frontz,  and  under  his  direction  we  had  demonstrated  to  us  several  of  those  most 
interesting  cases  of  congenital  valves  in  the  prostatic  urethra  that  he  has  investigated 
with  Dr.  Young. 

In  one  of  these,  a  boy,  'Bobby*,  we  were  shown  in  the  examination  department  the 
prostatic  valve,  and  later  on,  in  the  operating  theatre,  it  was  removed.  In  this  case  the 
treatment  was  carried  out  by  opening  the  bladder  through  a  suprapuliic  incision,  the 
obstruction  being  cut  out  by  a  specially  constructed,  small-sized.  Young's  pimch,  which 
was  passed  per  urethram,  the  blade  of  it  being  driven  by  an  electric  motor. 

In  such  a  department,  with  such  a  Director,  it  follows  as  a  natural  consequence  that 
many  medical  men  who  wish  a  post-graduate  training  in  urology  are  attracted  from  far 
and  wide.  For  these  a  course  of  training  is  laid  down  which  demands  a  high  standard  of 
general  siugical  experience  before  they  are  accepted  as  members  oftiie  service;  and  there- 
after they  receive  a  special  urological  training,  comprising  work  in  the  out-patient  depart- 
ment, laboratory  work,  and  extensive  experience  in  the  use  of  those  special  diagnostic 
and  therapeutic  instruments  that  are  so  frequently  employed.  They  are  also  trained  in 
rontgenography,  the  taking  of  pyelograms  and  cystograms.  They  are  encouraged,  and 
one  might  say  expected,  to  devote  a  certain  amount  of  their  time  to  research.  It  is 
interesting  to  learn  that  this  programme,  which  was  initiated  in  the  Buchanan  Brady  Insti- 
tute, has  been  adopted  by  the  American  Medical  Association  as  its  own. 

At  the  outbreak  of  war  Dr.  Young  was  appointed  a  Colonel  in  the  Medical  Corps  of 
the  United  States'  Army,  and  made  Senior  Consulting  Urologist  to  the  American  Expedi- 
tionary Force.  He  accompanied  General  Pershing  on  the  Baltic  to  England,  and  was  on 
service  in  France  until  after  the  armistice.  In  his  case  the  call  of  the  bugle  got  a  ready 
response  from  one  who  came  of  military  stock,  for  he  is  the  son  of  General  William  Young, 
and  grandson  of  General  Hugh  Young,  who  fought  in  the  Civil  War  between  the  North 
and  South.  When  a  lad  of  16  years.  Dr.  Young,  following  the  family  traditions,  joined 
the  army,  and  became  a  first  lieutenant.  He  soon,  however,  gave  up  the  career  of  arms 
for  the  profession  of  medicine.  Those  who  know  him  best  will  feel  convinced  that  the 
same  qualities  that  have  earned  for  him  the  designation  of  the  'Galen  of  urology'  would 
have  carried  him  forward  to  a  similar  position  of  pre-eminence  in  the  Army. 
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THE    CLINIC    OF    SIR    HAROLD    STILES,    EDINBURGH. 

Sir  Harold  Stimcs  had  assured  for  himself  world-wide  recognition  before  he  was  appointed 
to  the  Royal  Infirmary  at  Edinburgh.  He  had  the  advantage  of  coming  to  the  chief 
hospital  of  the  eity  in  all  the  fullness  of  his  powers  and  enthusiasm.  For  many  years  he 
had  been  teaching  at  the  Children's  Hospital,  and  from  there  had  published,  either  him- 
self or  through  his  assistants,  his  chief  works  on  surgical  tuberculosis.  He  had  the  Chalmers' 
Hospital  also  and  there  kept  his  hand  in,  as  it  were,  on  adult  surgery.  A  I'niversity 
Lectureship  on  Applied  Anatomy — to  which  he  was  appointed,  we  believe,  on  the  recom- 
mendation of  the  late  D.  J.  Cunningham — had  giva'u  him  the  opportunity  ot  developing 
an  aspect  of  surgery  of  which  he  has  shown  himself  one  of  the  greatest  living  exponents. 
Indeed,  Sir  Harold's  name  is  known  to  the  majority  of  our  profession,  first,  perhaps,  as  a 
practical  anatomist  of  the  highest  class,  and  secondly  as  an  operator  of  very  great  manual 
dexterity. 

It  is  with  Sir  Harold  Stiles  as  a  teacher  rather  than  as  an  operator  that  we  have 
to  deal  in  this  article.  His  teaching  reputation  has  been  great  locally,  owing  to  his 
clear-headedness  and  the  lucidity  of  thought  which  his  mind  encompasses.  As  Clinical 
Professor  his  (lualities  have  been  given  further  scope,  and  he  has  the  opportunity  of 
impressing  his  stamp  on  a  wider  field  of  assistants  and  undergraduates.  His  clinic  is 
a  comparatively  new  one,  having  been  in  existence  for  only  two  years  ;  for  it  was  in 
1919  that  Sir  Harold  was  appointed  Professor  of  Clinical  Surgery,  and  given  beds  in  the 
Royal  Infirmary.  In  this  short  time  he  has  given  ample  proof  that  the  magnificent 
tradition  of  teaching  cherished  by  the  ICdinburgh  school  is  being  worthily  upheld  by  him 
and  his  assistants. 

Sir  Harold  has  organized  his  imit  at  the  Royal  Infirmary  so  that  it  is  very  largely 
self-contained.  A  pathological  laboratory,  of  which  his  clinical  tutor  is  in  charge,  has 
been  added;  and  thither  all  material  obtained  in  his  wards  and  theatre  is  referred  and 
there  classified,  card-indexed,  and  disposed  of  in  such  a  way  that  material  useful  for 
either  teaching  or  special  investigation  may  be  conveniently  obtained  as  occasion  arises. 
The  simpler  bacteriology  is  also  done  in  this  laboratory,  but  any  special  bacteriological 
investigations  are  referred  to  Professor  Ritchie's  department.  Obviously  a  self-contained 
laboratory  of  this  kind  is  of  the  greatest  possible  value  for  the  chief  of  the  clinic ;  and  his 
assistants  are  thus  enabled  to  lay  their  hands  at  a  moment's  notice  on  material  that 
they  want,  without  making  themselves  a  nuisance  to  others,  or  having  to  search  amongst 
a  multitude  of  specimens  useless  for  their  purpose.  From  this  laboratory  students  are 
given  sections  of  tumours  or  inflanunatory  material  taken  from  their  cases  in  the  wards, 
and  are  allowed  to  keep  these  permanently.  From  time  to  time  some  special  investiga- 
tion will  be  undertaken  for  the  students.  For  instance,  the  cervical  glands  removed  in 
a  case  of  carcinoma  of  the  tongue  will  be  accurately  charted,  and  sections  cut  from  the 
several  glands  given  out  to  demonstrate  the  paths  which  glandular  metastasis  may  take. 
Photographs  and  drawings  arc  made  up  here  for  record  ;  and  these,  together  with  a 
(piantity  of  mounted  and  unmounted  sjjecimens,  make  an  excellent  nucleus  for  teaching 
purposes.  The  staff  of  Sir  Harold  Stiles'  team  consists  of  himself,  assisted  by  Mr. 
D.  P.  D.  Wilkie  ;  Mr.  Hartley  as  clinical  tutor,  on  whom  most  of  the  management  of  the 
class  falls  ;    a  house  surgeon  ;    and  an  imqualified  clinical  assistant. 

Teaching  at  Edinburgh  is  done  on  six  and  sonu'times  seven  days  in  the  week.  From 
Monday  to  Friday  inclusive  Sir  Harold  Stiles  himself  attends  the  Infirmary  for  classes  or 
operations.  It  is  really  very  diflicult  to  draw  a  distinction  between  Sir  Harold  Stiles 
operating  and  Sir  Harold  Stiles  teaching;    the  only   difference  between  the   two  is  that 
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on  the  one  occasion  he  has  a  knife  in  his  hand,  and  on  the  other  he  lias  perhaps  a 
piece  of  chalk  or  a  specimen — that  is  to  say,  he  teaches  incessantly,  and  describes  the 
anatomical  steps  of  all  his  operations  as  he  goes  along.     The  typical  time  table  is  : — 

Monday. — A  lecture  at  11.0  o'clock  on  some  selected  subject. 

Tuesday. — A  clinic  is  given  in  the  operating  theatre  on  cases  which  have  been 
specially  recommended  to  Sir  Harold  Stiles,  and  on  this  day  the  opportunity  is 
taken  to  demonstrate  the  case  or  cases  destined  for  operation  next  day  that  have 
not  already  been  shown  to  the  students.  At  the  same  time,  cases  which  have 
been  operated  on  and  which  are  ready  to  leave  the  hospital  are  also  shown.  The 
same  case  will,  therefore,  very  frequently  be  demonstrated  at  length  no  less  than 
three  times — before  operation,  at  operation,  and  after  operation.  The  compara- 
tive dearth  of  clinical  material  at  Edinburgh  makes  this  a  very  valuable  plan. 

Wednesday. — Operations  commence  at  11  o'clock  in  tlie  morning  and  may  go  on 
until  JJ  o'clock. 

Thursday. — A  clinic  from  Mr.  Wilkie  and  from  Sir  llarf)lfl.  Most  of  these  clinics 
last  for  some  2^  hours. 

Friday. — Sir  Harold  operates  again  at  11  o'clock. 

Saturday. — Mr.  Wilkie  operates. 

We  have  mentioned  the  comparative  dearth  of  material  at  Edinburgh  ;  but  it  must 
be  understood  that  this  is  entirely  a  relative  statement.  Edinburgh  is  by  no  means 
lacking  in  material,  but  she  does  not  positively  overflow  with  it  in  the  same  manner  that 
some  hospitals  in  the  densely  populated  areas  in  England  do. 

Further,  it  is  probable  that  we  in  Great  Britain  are  making  a  mistake  in  allocating 
too  few  beds  to  our  leaders  of  clinics.  A  service  of  some  fifty  beds  is  too  small  a  mmiber 
to  allow  the  Director  to  allocate  some  branches  of  surgery  to  one  or  more  assistants,  if 
housing  has  to  be  found  for  them  in  a  small  unit.  On  the  other  hand,  it  must  be  admitted 
that  the  provision  of  a  large  niunber  of  beds  would  cause  hardship  to  one's  colleagues,  and 
it  is  no  doubt  considerations  of  this  nature  that  have  so  far  prevented  the  institution  of 
a  British  clinic  on  Continental  lines.  One  cannot  help  being  mterested  in  sjjeculations 
as  to  the  results  of  such  a  system  manned  by  our  own  peojile,  and  feeling  that  it  would 
prove  not  only  superior  to  the  Continental  models,  but  also  far  better  than  anytlung  that 
we  have  to-day. 

Another  striking  thing  about  Edinburgh  is  the  extraordinary  number  of  tuberculous 
cases  that  have  to  be  dealt  with.  These  cases  include  tuberculosis  of  all  kinds,  of  bone, 
of  glands,  and  of  the  abdomen ;  also  types,  such  as  tuberculosis  of  the  long  bones,  which 
are  not  commonly  met  with  in  England. 

On  the  day  that  the  writer  was  present,  four  cases  were  demonstrated  to  the  students. 
Stiles  is  a  great  believer  in  teaching  from  the  living  body,  and  always,  when  possible, 
takes  for  the  basis  of  his  discourse  some  definite  case  or  cases  from  the  wards  or  out- 
patients. He  uses  the  operating  theatre  to  teach  in  owing  to  the  large  number  of  students. 
During  the  three  summer  months  he  took  the  whole  of  the  women  students,  some  eighty 
in  munber,  and  to  these  were  added  some  thirty  male  post-graduates.  The  last  simply 
attend  the  students'  lectures  and  demonstrations  in  order  to  pick  up  what  they  can  from 
them,  as  Stiles  believes  that  his  first  duty  is  to  teach  the  students.  However,  no  post- 
graduate need  be  put  out  by  this,  for  Stiles'  clinics  are  so  thorough  that  it  would  be  diffi- 
cult for  anybody  not  to  pick  up  hints  as  the  hours  go  by. 

The  case  is  brought  into  the  theatre  ;  the  two  students  who  have  taken  notes  on  the 
case  are  now  called  down,  and  one  is  asked  to  read  the  notes  they  have  made.  These 
notes  are  constantly  interrupted  to  emphasize  the  important  points  which  may  be  of 
diagnostic  and  prognostic  value.  The  students'  notes  are  filed  away  for  reference  with 
those  of  the  clinical  tutor.  These  notes  are  marked  by  the  latter,  and  a  record  of  these 
marks  is  kept  on  an  index-card  for  each  student.  The  index-cards  pass  from  one  clinic 
to  another,  so  that  at  the  end  of  their  clinical  training  a  definite  record  is  in  existence  of 
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the  students'  practical  work,  and  at  the  final  examination  this  record  may  turn  the  scale 
for  or  against  the  student  in  douhtful  cases.  This  is  surely  a  very  admirable  method,  and 
one  worthy  of  wide  application. 

The  first  case  shown  was  one  of  tuberculosis  of  the  left  kidney.  The  history  was 
broufjht  out  by  ((uestion  and  cross-cjuestion.  and,  finally,  Stiles  reviewed  the  whole  case  in 
a  judicial  sununary. 

NVhen  special  examinations  are  referred  to,  such  as  animal  inoculation  for  tuber- 
culosis, and  cystoscopy.  Stiles  does  not  simply  mention  these  thinj^fs  and  pass  on,  but  he 
requires  the  students  to  tell  him  exactly  what  technique  is  employed  for  the  inoculation 
of  tuberculosis  into  animals,  what  one  would  expect  to  find,  when  one  would  expect  to 
find  it,  and  what  method  can  be  employed  tt)  speed  up  the  positive  reaction. 

In  a  case  of  cystoscopy,  the  appearance  of  the  bladder  and  ureteral  openings  are 
gone  into  clearly  and  concisely.     Needless  to  say,  a  very  great  deal  of  surgical  anatomy 
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is  interspersed  throughout  the  clinical  discussion  of  the  case.  This  is.  indeed,  one  of  the 
most  striking  features  about  Stiles'  method  of  teaching.  He  insists  on  an  accurate  know- 
ledge of  normal  anatomy,  and  works  anatomy  into  the  case  all  along. 

There  may  be  those  who  believe  that  the  teaching  of  anatomy  can  be  carried  to 
excess,  the  excess  being  reached  when  i)hysi()!ogy  is  excluded  :  but  Stiles  succeeds  in 
avoiding  this  exclusion  of  physiology,  and  shows  a  very  careful  discrimination  of  what 
points  in  anatomy  are  likely  to  be  of  value  in  the  elucidation  of  the  treatment  of  the  case. 

The  second  case — tuberculosis  of  the  kidney — ^which  had  been  operated  on  three  weeks 
previously  and  was  now  ready  to  leave  hospital,  was  demonstrated.  In  this  ease  Mr.  Wade 
had  performed  ureteral  catheterization,  and  had  reported  that  the  ureteral  catheter  had 
stopped  at  20  cm.  Stiles  innnediately  asked,  "  How  far  should  it  go  ?  "*  and  there  was  no 
answer.  Stiles  said  that  their  information  was  of  no  use  to  them  unless  they  knew 
approximately  at  what  anatomical  level  along  the  ureter  its  passage  had  been  arrested. 


281 


THE     BRITISH    JOURNAL     OF     SURGERY 


In  the  examination  of  the  patient  the  first  thinij  tliat  the  student  was  asked  to  do  was  to 
map  out  the  kidney  pelvis  from  the  front.  Stiles  himself  then  demonstrated  the  best 
method  of  palpating  the  kidney,  and  the  best  method  of  eliciting  kidney  pain.  He  finished 
up  by  a  rapid  synopsis  of  the  spread  of  genito-urinary  tuberculosis,  and  by  showing 
specimens  of  tuberculous  kidneys  from  the  laboratdry. 

The  two  students  who  were  down  stood  for  one  and  a  quarter  hours  whilst  all  these 
points  were  being  gone  into ;  but  so  great  is  Sir  Harold's  grip  of  the  students*  needs,  and 
so  clear  is  his  method  of  demonstrating  cases,  that  the  picture  never  for  one  moment  in 
all  this  time  became  clouded  by  the  discussion  of  unnecessary  details,  or  insistence 
on  unimportant  points.  One  is  impressed  by  the  teacher's  very  great  patience.  The 
case  is  examined  and  discussed  in  a  most  leisurely  manner.  The  students  are  not  bullied 
or  harried,  and  Stiles  is  apparently  willing  to  wait  an  indefinite  time  for  an  answer.  Every 
now  and  then  he  will  break  in  on  the  student's  description  with  some  vigorous  comments 
on  the  case,   emphasizing  his  points  in   his  enthusiastic    way  by  repeated  gesticulations 
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with  his  hands.  There  is  nothing  strained  about  it,  nothing  sensational,  and  there  is  an 
entire  absence  of  '  playing  to  the  gallery  '. 

A  number  of  the  students  present  were  juniors  who  had  not  yet  done  any  pathology, 
and  Stiles  told  them,  "  I  do  not  expect  juniors  to  know  any  surgery,  but  I  expect  them  to 
tell  me  what  they  see";    and  strictly  does  he  make  them  live  up  to  this  ref]uirement. 

The  third  case  was  one  which  too  many  surgeons  would  scarcely  have  thought  worth 
showing,  an  ancient  case  of  osteomyelitis  of  the  radius.  In  this  case  the  blood-supply  of 
bone,  medulla,  epiphyses,  and  metaphyses  was  gone  into.  The  anastomosis  roimd  the 
joint  was  described  ;  none  of  the  students  knew  its  technical  term,  and  were  left  to  find 
out  for  themselves  what  it  was  called.  Haemogenic  infections  were  then  discussed,  and 
the  cause  of  the  settling  of  organisms  in  bone  ends.  It  is  rather  curious  to  hear  the  term 
'new  case'  used  for  involucrum  (an  ugly  word),  the  old-fashioned  phrase  being  still 
retained  at  Edinburgh.  Finally,  of  course,  the  surgical  anatomy  and  the  operation  for 
exposure  of  the  radius  were  discussed,  and  the  structures  enumerated  which  it  is  one's 
duty  to  avoid. 
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I^astly  a  ease  of  tubereulosis  of  the  rib  was  shown,  together  with  the'speeimens  of  two 
ribs  which  had  been  removed  from  the  case  previously.  Here  the  student  in  charjje  of 
the  case  was  called  down,  and  had  to  discuss  the  patholoj^y  of  rib  tuberculosis,  and  how  it 
dilTers  from  tuberculosis  of  bone  elsewhere  ;  the  surjjieal  anatomy  for  the  o|)eration  of 
exposure  of  a  rib:    and  had  to  read  an  account  of  what  was  done  in  this  particular  case. 

This   concluded    the   morninji's   clinic,    which    had    lasted   for  three   hours. 

Stiles  has  instituted  a  (juartcrly  class  examination  which  his  clerks  have  to  take. 
This  is  conducted  by  Mr.  \N'ilkie  and  Mr.  Hartley.  The  (juestions  arc  set  on  such  cases 
of  value  as  have  been  in  the  wards.  The  students  are  expected,  in  discussing  the  treatment 
of  these  cases,  to  give  such  methods  as  have  been  employed  in  the  wards  during  their  time ; 
and  no  marks  whatever  are  given  for  purely  text-book  answers,  or  even  for  discussion  of 
alternative  methods  of  what  might  hav^  been  done  if  the  case  had  been  a  little  different. 
The  object  of  the  examination  is  to  find  out  to  what  extent  the  students  have  observed  and 
retained  in  their  memories  a  case  seen,  and  the  surgical  steps  taken.  A  medal  is  given  for 
this  examination.  The  ideal  aimed  at  in  the  clinic  is  one  of  intense  observation  on  the 
part  of  the  student,  and  a  sound  memory  of  the  case  that  he  has  seen.  To  this  end 
demonstrations  of  the  same  case  before  and  after  operation,  more  than  once,  is  of  great 
value.  This  may  sound  somewhat  dull,  but  in  practice  it  is  surprising  how  interesting 
and  how  important  the  second  demonstration  can  be. 

On  \\'ednesday  Stiles  operated,  first  on  a  case  of  old-standing  idcer  of  the  pylorus  ; 
doing  a  posterior  gastro-enterostomy  with  fine  thread.  The  operator  used  a  mid-line 
epigastric  incision,  examined  the  ulcer,  and  removed  the  largest  of  the  sub-pyloric  glands  ; 
he  then  very  rapidly  tore  through  the  gastrocolic  ligament  and  exposed  a  large  mass  of 
glands  on  the  deep  surface  of  the  pylorus.  These  were  removed  and  immediately  cut  into, 
but  showed  no  sign  of  epithelial  metastases.  It  was  interesting  to  note  that  these  glands 
had  given  an  erroneous  impression  to  the  fingers  as  to  the  size  of  the  pyloric  mass,  the 
major  part  of  which  was  due  to  these  enlarged  glands.  He  then  proceeded  to  do  a  gastro- 
enterostomy. He  tore  through  the  gastrocolic  ligament  about  its  middle  ;  the  transverse 
mesocolon  was  then  opened  on  his  fingers  in  the  usual  manner  and  a  selected  piece  of  the 
jejummi  drawn  througli.  This  method  corresponds  closely  with  that  which  Victor  Pauchet 
has  popularized,  but  Stiles  seems  to  have  priority  in  this,  as  he  has  been  doing  it  for  many 
years.  He  points  out  that  this  is  the  anatomical  method  of  doing  a  gastro-enterostomy, 
and  that  if  one  asked  a  student  to  expose  the  posterior  surface  of  the  stomach,  he  would 
never  dream  of  going  through  the  mesocolon,  but  would  certainly  proceed  to  open  the; 
gastrocolic  ligament.  The  point  in  favour  of  the  latter  opening  is  that  one  certainly  does 
get  a  better  view  of  the  posterior  surface  of  the  stomach  than  one  does  by  the  ordinary 
method.  In  some  diflicult  cases  it  is  easier  to  make  a  better  selection  for  the  site  of  the 
anastomosis  by  this  method,  as  one  is  bringing  the  jejunum  up  to  the  stomach  rather  than 
pulling  the  stomach  down  to  the  jejunum.  The  anastomosis  is  made  in  the  ordinary  two- 
layer  manner.  Stiles  lays  great  stress  on  the  closure  of  his  abdominal  incisions,  and  turns 
inwards  the  inner  margin  of  the  rectus  sheath  on  both  sides  in  the  manner  which  he 
describes  in  the  section  on  surgical  anatomy  in  Cunningham's  text-book. 

The  next  case  was  a  large  diffuse  non-toxic  adenoma  of  the  thyroid  of  which  the  right 
lobe  had  been  removed  some  years  previously.  The  first  step  in  this  case  was  the  ligature 
of  both  thyroid  arteries,  first  the  superior  and  then  the  iiderior,  by  de  Quervain  technicjue 
at  the  inner  border  of  the  carotid  sheath.  Owing  to  the  large  size  of  the  gland  this  was 
by  no  means  an  easy  step  ;  but  all  through,  the  anatomy  of  the  operation  was  reviewed  and 
kept  constantly  before  the  students.  After  these  ligatures  had  been  done,  a  wedge  resection 
was  made  ;  but  in  spite  of  the  vessel  ligatures  there  was  a  good  deal  of  luemorrhage,  which 
was,  however,  fairly  readily  stopped  by  clips  and  hot  saline  packs,  and  ceased  entirely 
when  the  cut  edges  were  whij)ped  together.  Stiles  as  a  rule  uses  intratracheal  insufflation 
for  his  thyroid  cases.  For  his  tul)erculous  ylands  in  the  neck  he  uses  chloroform  as  a 
routine,  as  also  in  his  breast   amputations.      With   chloroform   he   believes    he    has  much 


286  THE    BKITISH    JOUENAL    OF    SURGEEY 

less  haemorrhage  than  with  ether.  The  chloroform  tradition  is  not  nearly  so  strong  now 
in  Edinburgh  as  it  has  been  in  the  past,  and  except  for  such  special  cases  as  these  the 
anaesthetist  uses  what  anaesthetic  he  prefers,  usually  open  ether. 

The  third  case  was  nephrectomy  for  the  tuberculous  kidney  demonstrated  the  previous 
day.  For  this  his  patient  was  flat  on  his  face,  and  Stiles  made  a  vertical  posterior  incision, 
removing  the  twelfth  rib.  He  pointed  out  that  this  incision  enables  the  operator  to  deal 
with  the  hihis  most  rapidly :  the  further  he  carries  the  incision  round  the  flank  laterally, 
the  further  he  is  going  away  from  the  vessel  pedicle.  The  twelfth  rib  is  removed  as  a  routine, 
giving  a  clear  exposure  of  the  upper  j)ole  of  the  kidney,  and  thus  rendering  easy  what  is 
sometimes  a  diflicult  dissection.  The  anatomy  of  this  approach  was  demonstrated  to 
perfection. 

A  reputation  as  a  surgical  anatomist  is  not  always  easy  for  a  surgeon  to  live  up  to  in 
practice  ;  but  there  can  be  no  question  of  Sir  Harold's  right  to  be  called  an  applied 
anatomist  of  the  very  highest  class.  He  not  only  knows  just  where  structures  are.  but  is 
able  to  demonstrate  them  without  blunt  dissection.  He  goes  straight  to  the  spot  with  the 
knife-edge.  His  knowledge  of  the  lie  of  the  land  in  the  neck  is  very  unusually  complete, 
as  anyone  who  has  seen  him  dissect  tuberculous  or  mahgnant  glands  will  admit.  He  uses 
a  variety  of  incisions  for  these  operations  according  to  the  character  of  the  case.  The 
J-shaped  incision  is  not  commonly  used,  but  great  stress  is  laid  on  the  mobilization  of 
both  anterior  and  posterior  borders  of  the  sternomastoid.  A  further  point  is  that  when 
disappointing  results  follow  the  radical  operation  for  tuberculous  glands,  the  commonest 
site  for  gland  survival  is  the  point  of  exit  of  the  spinal  accessory  nerve  at  the  posterior 
border  of  the  sternomastoid.  Stiles  prefers  to  go  through  the  mid-line  of  the  abdomen, 
but  he  insists  on  an  unusually  careful  closure  of  the  incision.  He  uses  interrupted  sutures 
a  great  deal.  He  is  one  of  those  who  never  drain  a  collection  of  pus  through  the  rectus 
sheath.  He  has  a  special  plan  for  the  closure  of  the  flaps  after  radical  amputation  of  the 
breast,  cutting  the  inner  flap  at  rigiit  angles  lor  some  three  or  four  inches  ;  it  is  remark- 
able how  this  mananivre  facilitates  suture  in  a  diflicult  case.  His  vertical  incision  in  kidney 
cases  has  already  been  referred  to  ;  if  it  is  necessary  to  resect  the  ureter,  this  is  done  through 
a  separate  incision  low  down  in  front. 

In  the  person  of  Sir  Harold  Stiles  the  true  general  surgeon  reaches  his  zenith.  During 
the  war  he  became  interested  in  orthopaulies,  and  has  worked  to  great  advantage  in  that 
field  ;  his  long  experience  of  children  imdoubtedly  stood  him  in  good  stead  here.  He  is 
not  one  of  those  on  whom  the  abdominal  walls  have  closed,  and  this  is  surely  due  to  his 
exceptional  knowledge  of  structural  anatomy  which  causes  him  to  revel  in  dissections 
of  regions  from  which  only  too  many  are  anxious  to  escape.  His  spare  figure  ;  the  quick 
movements  of  his  hands,  almost  Gallic  in  their  nervousness  ;  the  slight  and  rather  charming 
huskiness  of  his  voice ;  his  quizzical  smile ;  and  above  all  the  intense  enthusiasm  which 
seems  to  burn  in  him,  all  go  to  make  up  a  personality  which  one  quickly  recognizes  as  far 
from  ordinary.  Sir  Harold  appears  to  possess  a  further  something  that  is  a  gift,  which 
a  man  either  has  or  (too  often)  has  not — an  ability  to  inspire,  and  above  all  to  encourage, 
his  juniors.  When  Sir  Harold  Stiles  goes,  there  will  not  only  be  a  mantle  to  descend,  but 
there  will  be  disciples  for  it  to  descend  upon. 
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DEFICIENCY    OF    THE    MESENTERY    OVER    THE    LOWER    ILEUM. 

By    GEORGE    E.    ARMSTRONG,     Monikkal. 

By  one  of  those  strange  coincidences  that  we  are  all  familiar  with,  the  two  patients  pre- 
senting the  rare  anomaly  that  I  now  report  were  in  the  Royal  Victoria  Hospital,  Montreal, 
at  the  same  time.  The  anomaly  consists  in  the  absence  of  a  mesentery  for  the  terminal 
six  or  seven  inches  of  the  ileum  (Figs.  280,  281). 

My  own  case  was  a  man,  age  'AH  years,  sent  up  to  me  as  a  case  of  recurring  appendicitis. 
He  gave  a  history  of  having  liad  three  attacks  at  intervals  of  a  month  or  six  weeks.  The 
outstanding  feature  in  his  history  was  the  severity  of  the  pain  during  the  attacks.  He 
told  us  that  during  the  last  illness,  from  which  he  was  just  recovering,  morphia  failed  to 
give  relief,  and  that  he  had  been  kept  under  the  influence  of  ether  from  11  p.m.  imtil  6  a.m. 

the  following  day.  He  referred  all  his 
trouble  to  the  region  of  the  appendix,  and 
on  admission  the  right  lower  quadrant  was 
definitely  tender.     Seventy-two  hours  after 
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Vnif'.  281),  281. — Showing  absence  of  mesentery  at  terminal  part  of  ileum. 


admission  I  proceeded  to  imcover  the  region  of  the  appendix.  The  condition  observed  on 
opening  the  abdomen  was  most  unusual.  The  ciccum  was  very  mobile,  and  on  })ushing 
it  and  the  ascending  colon  inwards,  the  tissues  outside  the  colon  were  foimd  to  be 
hsemorrhagic,  ecchymosed,  and  at  one  spot  the  peritoneum  was  found  lacerated.  The 
appendix  was  curled  up  external  to  the  ascending  colon,  and  retroperitoneal.  It  was 
congested.  The  area  external  to  the  colon  looked  almost  exactly  as  if  he  had  been  kicked 
with  a  heavy  boot.  The  terminal  six  inches  of  the  ileum  was  subperitoneal.  The 
deficiency  in  the  mesentery  began  in  the  pelvis  in  front  of  the  saero-iliac  synchondrosis, 
about  an  inch  below  the  brim.  From  this  point  tlie  ileum  passed  up  over  the  external 
iliac  vein  and  over  the  psoas  nuiscle  to  its  junction  witii  the  ca'cum.  It  was  very  intimately 
adherent  to  the  wall  of  the  external  iliac  vein  by  means  of  norma!  tissue.  There  was  no 
sign  of  inflammatory  action.  The  appendix  was  removed,  and  ca;cum  and  ascending  colon 
were  sutured  to  the  outer  abdominal  wall  by  three  rows  of  sutures.  So  far  there  has  not 
been  any  recurrence  of  symptoms. 

The  other  ease  was  discovered  at  autopsy.     The  patient  had  been  under  the  care  of 
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one  of  my  colleagues  for  a  condition  not  associated  with  the  anomaly.     On  tracing  the 
small  gut  downwards,  it  was  found  to  be  free  from  adhesions  or  exudate,  and  apparently 

ended  suddenly  at  the  brim  of  the  pelvis  over  the  right 
sacro-iliac  joint.  On  lifting  up  the  caecum,  which  was 
markedly  dilated,  it  was  foimd  to  be  very  mobile,  with  a 
definite  mesocolon,  and  to  be  apparently  disconnected  from 
the  ileum.  This  was  due  to  an  anomalous  condition  of 
the  last  six  inches  of  ileum.  The  mesentery  ended  abruptly 
at  the  brim  of  the  pelvis  over  the  right  sacro-iliac  joint, 
where  the  ileum  became  retroperitoneal  and  ran  posteriorly 
across  the  iliopsoas  muscle,  then  turned  upwards  for  nearly 
three  inches,  and  lay  in  the  groove  between  the  iliopsoas 
and  the  quadratus  lumborum.  It  then  reached  the  posterior 
surface  of  the  ca*cinn,  on  which  it  ran  downwards  for  about 
two  inches  to  approximately  its  normal  insertion  at  the 
ileoca'cal  valve.  In  this  manner,  with  the  ca'cum  in  its 
normal  position,  it  ran  a  course  forming  a  loop  with  rather 
a  sharp  turn  or  kink  at  its  point  of  jimction  with  the 
posterior  aspect  of  the  ca^ciun.  This  whole  loop,  when  the 
caecum  was  first  lifted  up,  was  completely  flattened,  and  so 
not  noticeable  ;  thus  causing  the  appearance  of  the  abrupt  ending  of  the  ileum  at  the  pelvic 
brim.  Manipulation  of  the  small  gut  and  caecum  caused  this  loop  to  fill  with  gas  and 
come  into  view.  It  is  probable  that  the  anomaly  caused  a  partial  obstruction  under 
certain  favourable  conditions. 

It  is  interesting  to  note  that  since  these  cases  were  observed.  Professor  Whitnall 
(Anatomy)  and  Professor  Simpsom  (Histology  and  Embryology)  have  foimd  two  similar 
conditions  in  50  bodies  in  the  dissecting  room  of  McGill  I'niversity.  In  these  latter  there 
was  no  clinical  history,  and  no  evidence  that  the  anomaly  had  contributed  to  the  death. 
The  only  similar  cases  that  I  have  found  recorded  in  medical  literature  were  reported 
in  May,  1890,  and  published  by  W.  H.  Bennett,  Surgeon  to  and  Lecturer  on  Anatomy  at 
St.  George's  Hospital,  and  Rolleston,i  Curator  of  the  Museum.  They  reported  three 
examples  of  the  anomaly,  their  attention  being  called  to  the  condition  by  the  fact  that   it 


Fig.  'J82. — Noniiiil  inesenlcry. 
(A)  Normul  extent  of  fusion  of 
mesocolon  to  posterior  alulominal 
wall. 


FiC!.  283. — Character  of  the  mesocolon  in  the 
foetus.  (A)  Small  intestine  ;  (B)  Mesocolon  ;  (C) 
AscendiuL'  colon. 


Fid.  284. — Normal  arrangement  of  peritoneum  ; 
showing  changes  which  occur  in  the  foptal  mesocolon. 
(A)  Ascending  mesocolon  fused  to  posterior  abdominal 
wall ;   (B)  Peritoneal  layers  winch  are  obliterated. 


was  "  associated  with,  and  probably  instrumental  in  producing  a  fatal  twisting  of,  the  lower 
part  of  the  ileum  '".  The  cases  that  were  observed  in  the  Royal  Victoria  Hospital  differed 
from  those  reported  by  Bennett  and  RoUeston  in  the  length  and  mobility  of  the  caecum 
and  ascending  colon.  In  their  eases  the  caecum  had  not  descended  into  the  right  iliac 
fossa,  but  lay  over  the  right  kidney.  Moreover,  the  caecum  was  small  and  of  the  foetal  type. 
Normally,  the  ascending  mesocolon  of  the  foetus  is  flattened  against  the  posterior 
abdominal  wall  on  the  right  side,  and  fuses  with  the  parietal  peritoneum  over  the  area 
shown  in  Fig.  282.  Over  this  area  the  posterior  layer  of  the  foetal  mesocolon  and  the 
foetal  parietal  peritoneum  are  obliterated,  and  the  anterior  layer  of  the  foetal  mesocolon 
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Fk;.  2H'>. — Showiii},'  terminal 
liortion  of  ileum  unprovided  with 
mesentery.  (A)  Extension  of  area 
of  fusion. 


becomes  the  parietal  peritoneum  of  tlie  adult.     This  is  shown   in   Figs.  283,  284.     This 

fusion  of  the  ascending  mesocolon  normally  heirins  at  the  level  of  the  rifjlit  colic  flexure 

and    extends    downwards.       In    the    cases     described,    this 

fusion  has  apparently  extended  low  enoujih   to  include  the 

mesentery  of  the   terminal  part  of  the  ileum,  as  shown    in 

Fig.  285. 

A  very  possible  cause  of  this  extension  of  the  area  of 

fusion    is    the    presence    in   the    fa'tal    staj^e    of   a    'jjenito- 

mesenteric  fold*   (Fig.   286).  which,   by  putting  traction  on 

the  developing  mesentery,,  may  cause  a  fusion  of  the  ileum 

to  the  posterior  abdominal  wall.     Douglas  G.  Reid  describes 

a  'genito-mesenteric  fold  "found  in  11  of  20  fcetuses  examined. 

It  passes  from  the  inferior  surface  of  the  mesentery   in  the 

right    half    of    the    abdomen,    forming    an    anteroposterior 

septum  lying  in  the  vertical  plane,  and  incompletely  dividing 

the  portion  of  the  abdominal  cavity  below  the  root  of  the 

mesentery  into  two  compartments.     The  smaller  of  these  is 

on  the  right  side  and  contains 
the  ca»cum,  the  larger  on  the 
left    contains    the    pelvic    colon. 

The  fold  is  triangular,  and  has  two  attached  borders  (superior 
and  posterior)  and  one  free  (inferior).  The  posterior  border  is 
attached  to  the  posterior  abdominal  wall  along  the  line  of  the 
right  spermatic  or  ovarian  vessels.  The  superior,  or  mesenteric, 
border  is  attached  to  the  inferior  surface  of  the  mesentery,  often 
to  a  considerable  extent.  This  attachment  to  the  mesentery 
is  generally  exactly  along  the  line  of  the  iliac  branch  of  the 
ileocolic  artery.  The  upper  part  of  the  fold  may  persist  as  the 
free  edge  of  the  duodenorenal  ligament  of  Huschke.  Its  lower 
part  may  persist  in  the  adult,  forming  the  medial  boundary 
of  the  retrocolic  fossa,  passing  from  the  ileum  or  appendix. 
It  is  the  commonest  cause  of  a  .retrocolic  position  of  the 
appendix.  "  The  fold  may  also  assist  in  producing  adhesions 
of  the  duodenum,  caecum,  and  ileum  to  the  posterior  abdominal 
wall.  Adhesion  in  the  adult,  binding  down  the  terminal  part 
of  the  ileum,  the  caecum,  the  appendix,  the  mesentery,  the 
meso-appendix,  and  even  the  'bloodless'  fold  of  Treves,  need 
not   be  the  result  of  pathological  changes,  unless  the  natural 

causes  we  have  indicated   for  the  adhesion  can  be  excluded,  although  a  genitomesenteric 

fold  may  not  always  be  seen,  even  in  the  foetus"  (p.  82). 


C 


Fk;.  286.  .Sliowin-:  '  trenito- 
iresenteric  fold  '.  (A)  Tiaiisverse 
colon  :  (B)  Duodenum  ;  (C) 
Ascending,'  colon  ;  iD)  Ileum  ;  (E) 
Appendix:  (F)  (ienitome^^enteric 
fold:  (G)  Duodenorenal  liga- 
ment. 
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CLEFT    PALATE: 
THE    ADVANTAGES    OF    A    TWO-STAGE    OPERATION. 

By    THOMAS    H.    KELLOCK,    London. 

If  one  may  judge  by  the  number  of  cases  of  cleft  palate  that  come  for  treatment  for  which 
previous  unsuccessful  or  only  partially  successful  operations  have  been  performed,  it  is 
evident  that  the  result  of  those  operations  must  have  been  disappointing  in  many  cases. 
This  is  greatly  to  be  deplored,  because  it  is  the  first  operation  that  offers  the  best  prospect 
of  success  ;  when  previous  operations  have  been  performed  the  tissue  to  be  dealt  with 
subsequently  has  been  reduced  in  quantity  by  the  paring  of  the  edges  ;  scarring  has  rendered 
them  less  elastic  than  normal ;  and  previous  experience  of  a  somewhat  painful  ordeal  has 
made  the  child  intolerant  of  further  interference. 

It  is  not  my  intention  to  discuss  the  age  at  which  the  operation  should  be  done  ;  I 
have  seen  no  reason  to  change  an  opinion  held  for  many  years,  that  the  proper  time  to 
operate  for  cleft  palate  is  "  the  earliest  age  at  which  one  can  reasonably  hope  to  obtain 
primary  union  by  symmetrical  suturing  in  the  middle  line  ".  This  age,  which  varies  a 
little  with  the  degree  of  the  cleft  and  the  general  development  of  the  child,  is  generally 
between  two  and  three  years  ;  if  at  or  about  that  age  one  is  fortunate  enough  to  have  to 
deal  with  a  case  that  has  not  previously  been  damaged  by  unsuccessful  operation,  success 
ought  to  be  more  common  than  failure,  and  the  object  of  this  paper  is  to  advocate  a 
method  of  operating  which  in  my  hands  has  given  much  better  results  than  I  was  able 
to  obtain  before  adopting  it. 

In  cases  where  the  cleft  involves  the  soft  and  the  whole  or  part  of  the  hard  palates, 
failure  after  operation  may  be  total  or  partial.  In  the  case  of  total  failure  the  cause  is 
often  a  constitutional  one,  the  general  condition  of  the  child  preventing  primary  union  ; 
and  this  is  often  the  result  of  a  lengthy  and  severe  operation.  In  the  case  of  partial 
failure — which  is  the  more  common — the  cause  I  think  is  to  be  looked  for  locally. 
The  spot  at  which  failure  generally  occurs  is  at  the  junction  of  the  hard  and  soft  palates. 
At  this  spot  the  palate  is  thinner  than  elsewhere,  and  the  soft  palate,  covered  with  mucous 
membrane  above  and  below,  has  to  be  joined  to  the  mucoperiosteal  flap  that  has  been 
raised  from  the  hard  palate  and  is  covered  with  mucous  membrane  on  its  lower  aspect 
only.  The  most  potent  cause  of  failure  at  this  spot  is,  I  think,  ischaemia  of  the  parts, 
which  is  brought  about  by  the  lateral  incisions  that  are  made  in  order  to  bring  the  two  halves 
of  the  palate  together.  In  the  making  of  these  incisions  the  posterior  palatine  artery  or 
several  of  its  principal  branches  mvist  necessarily  be  divided,  and  so  temporarily  the  central 
part  of  the  palate  is  deprived  of  a  good  deal  of  its  blood-supply  and  is  therefore  not  in  a 
good  condition  to  vmite  by  first  intention ;  from  tlie  natural  colour  of  the  parts  this  effect 
of  the  incisions  may  not  be  noticeable  during  the  operation,  and  the  somewhat  ischaemic 
edges  may  be  still  further  damaged  by  the  insertion  of  sutures.  It  is  chiefly  to  obviate 
this  cause  of  failure  that  the  operation  has  been  divided  into  two  stages  with  the  object 
of  ensuring  good  circulation  in  the  lateral  portions  of  the  soft  palate  before  they  are  sutured 
together. 

Before  proceeding  to  operation  there  are  a  few  details  in  the  management  of  the  patient, 
attention  to  which  goes  a  long  way  in  securing  success.  It  goes  without  saying  that  the 
child's  general  state  of  health  should  be  at  any  rate  fairly  good  :  in  sucli  an  operation  as 
this  it  is  hopeless  to  expect  a  satisfactory  result  vmless  the  power  of  healing  is  good,  and  this 
can  only  be  obtained  by  a  healthy  condition  of  the  patient.  In  addition,  the  child  should 
be  happy  ;    success  is  hardly  to  be  expected  if  he  is  miserable  and  discontented  after  the 
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operation.  Diiriiifj  a  week  or  so  of  observation  previous  to  operation  tlie  child  should  be 
fed  and  treated  exactly  as  he  will  be  afterwards,  so  that  the  operation  may  make  as  little 
difference  as  possible  in  his  <laily  life.  As  regards  feedinjj,  I  have  relaxed  very  materially 
the  rifjid  rules  formerly  laid  down,  and  have  allowed  (juite  a  liberal  diet  both  before  and 
after  the  operation.  When  the  latter  has  been  jjerformed  the  child  will  continually  be 
swallowinjf  saliva  and  nnicus.  and  there  can  be  no  harm  in  his  swallowin<>'  some  food  as 
well.  Children  at  this  a<>:e  often  have  very  fjood  appetites,  and  cuttinji;  down  their  usual 
liberal  diet  makes  them  unhappy  and  miserable  ;  allowed  to  feed  themselves  with  a  spoon 
they  may  with  safety  take  as  much  soft  or  finely  minced  food  as  they  want.  One 
may  relax,  too,  the  old  methods  as  regards  the  bowels  ;  if  they  are  acting  naturally  nothing 
at  all  need  be  done  in  the  way  of  aperients  or  enemata  ;  if  this  is  not  the  case  and  constipa- 
tion is  present,  during  the  week  previous  to  the  operation  mild  doses  of  aperient  should  be 
given  regularly,  and  continued  after  the  operation  ;  for  it  is  the  onset  of  the  need  of  an 
aperient  that  harms  the  palate,  and  when  once  this  is  obvious  the  damage  has  been  done 
and  cannot  be  remedied. 

The  two-stage  operation  is  carried  out  as  follows  in  a  case  where  the  cleft  involves 
the  soft  and  the  whole  or  part  of  the  hard  palates.  At  the  first  operation  nuicoperiosteal 
flaps  are  raised  as  usual  from  the  hard  palate  through  the  small  incisions  A  A  (Fig.  287),  and 
the  attachment  of  the  soft  palate  to  the  hard  is  divided.     These  lateral  incisions  A  A  can 


The  dotted  line  represents  the  position  of  the  i)osterior  edge  cf 
the  liard  palate. 

Fig.  287.  I'K!.  288. 


then  be  prolonged  well  back  into  the  soft  palate  to  B  B,  cutting  through  the  nuicoperiosteal 
flaps  from  A  to  a  where  the  hard  and  soft  palates  joined,  and  through  the  whole  thickness 
of  the  soft  palate  from  a  to  B.  The  nuicoperiosteal  flaps  from  the  hard  palate  can  now 
be  sutured  in  the  middle  line,  and  if  they  meet  with  a  little  to  spare — as  is  generally  the 
case — there  is  no  need  to  freshen  the  edge,  for  the  posterior  (or  upper)  surface  being  raw 
when  raised  from  the  bone,  they  can,  by  the  insertion  of  scpiare  stitches,  be  backed  against 
each  other  and  leave  more  or  less  of  a  fraenum  in  the  middle  line. 

This  completes  the  first  stage  of  the  operation :  if  the  halves  of  the  soft  palate  are 
slack  there  is  a  very  great  temptation  to  go  on  and  complete  the  operation  at  the  one 
sitting  ;  but  this  should  not  be  yielded  to.  and  the  jjarts  should  be  left  in  the  condition 
shown  in  Fig.  288,  the  shaded  parts  A  B  representing  the  o})eningout  of  the  original  incisions 
^nothing  has  been  done  to  the  edges  of  the  soft  palate. 

This  may  have  been  a  fairly  severe  operation,  but  the  hard-j)alate  flaj)s  generally  unite 
easily,  there  being  no  muscle  in  them  to  draw  them  apart,  and  they  are  well  supplied  with 
blood  from  the  front  of  the  palatal  arch  ;  and  the  ultimate  success  of  the  operation  does  not 
materially  depend  on  the  child's  general  condition  for  the  next  day  or  two.  As  a  rule 
they  feel  the  effect  of  this  part  of  the  operation  nuich  less  than  one  would  expect. 

It  is  well  to  inspect  the  mouth  about  the  third  day  after,  and  it  will  generally  be  found 
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that  the  lateral  incisions  A  B  have  almost  closed  over  again  ;  these  can  then  be  gently 
re-opened  with  some  blunt  pointed  instrument. 

At  the  end  of  a  week  the  circulation  of  blood  in  the  two  halves  of  the  soft  palate  will 
have  become  well  established  from  the  ends,  and  the  second  part  of  the  operation  can  be 
done.  The  sides  of  the  soft  palate  will  be  foimd  quite  vascular  and  somewhat  thickened, 
the  latter  a  distinct  advantage  in  the  freshening  and  suturing  of  the  edges. 

All  that  has  to  be  done  at  the  second  operation  is  to  freshen  the  edges  of  the  soft  palate 
and  insert  the  sutures,  and  provided  the  knife  and  needle  are  quite  sharp  (an  essential 
point)  this  can  be  done  very  quickly.  An  important  point  in  freshening  the  edges  is  to 
be  sure  that  it  is  properly  done  at  the  point  C  (Fig.  288)  where  the  hard  and  soft  palates  join  ; 
any  doubling  in  of  mucous  membrane  at  this  spot  will  surely  prevent  complete  union,  and 
it  is  often  a  help  to  re-open  a  small  portion  of  the  already  sutured  hard  palate  to  ensure 
entire  freshening  at  this  spot.  This  very  short  operation — on  which  so  much  depends — -. 
upsets  the  child  but  little  ;  he  is  already  accustomed  to  the  feeling  that  something  has  been 
done  in  his  mouth,  and  it  is  generally  possible  to  let  patients  be  up  and  leading  their 
ordinary  lives  on  the  following  day. 

The  advantages  of  this  two-stage  method  are  that  at  the  first  operation  most  of  the 
work  is  done,  and  comparatively  little  harm  can  come  even  if  the  child  be  upset  by  it ;  and 
that  the  lateral  incisions  can  be  made  very  freely  if  necessary  so  as  to  render  the  subsequent 
approximation  of  the  two  halves  of  the  soft  palate  (piite  easy.  The  interval  between  the 
operations  allows  the  circulation  in  the  sides  of  the  soft  palate  to  be  well  established  from 
the  ends,  and  this  circulation  is  not  interfered  with  at  all  at  the  second  operation. 

The  second  operation  is  a  simple  and  short  one  ;  there  is  a  minimum  of  haemorrhage  ; 
and  it  upsets  the  child  little,  if  at  all,  and  so  gives  the  palate  the  best  possible  chance  of 
complete  union  by  first  intention. 
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DILATED    STOMACH    TAPPED    IN   MISTAKE    FOR    PERITONEAL    EFFUSION. 

J.  S.,  a  married  woman,  aj^e  42.  Had  had  a  short  ilhiess  of  about  (>  months'  (hiration,  in 
which  she  had  suffered  from  pain,  loss  of  flesh,  and  slight  jaundice. 

Ox  Examination. — She  was  thin,  and  jaun<liced — the  stools  were  liyht-coloured  but 
not  devoid  of  pioment.  There  was  no  vomitirifj  ;  appetite  was  lost,  and  she  complained 
of  a  dull  heavy  pain  in  the  epigastrium  lasting  many  hours  after  food.  The  abdomen  was 
thin  and  flaccid,  and  there  was  an  indefinite  resistance  in  the  right  hypochondrium. 

Opkkation,  Sept.  6,  1920. — The  abdomen  was  opened  through  the  right  rectus  muscle. 
A  tumour  involving  the  head  of  the  j)ancreas  was  felt,  and  the  gall-bladder  was  moderately 
distended.  The  stomach  and  proximal  part  of  the  duodenum  were  normal.  A  diagnosis 
of  malignant  disease  of  the  head  of  the  pancreas  with  early  involvement  of  the  bile-duct 
seemed  obvious,  and  a  cholecystenterostomy  was  performed  between  the  fundus  of  the 
gall-bladder  and  the  first  part  of  the  duodenum.     The  wound  was  closed  without  drainage. 

For  two  days  after  the  operation  the  condition  was  satisfactory.  On  the  third  day 
she  complained  of  pain,  the  pulse  gradually  rose,  and  the  abdomen  became  uniformly 
distended.  She  had  no  vomiting  ;  the  bowels  were  opened  slightly  after  an  enema.  The 
next  day  the  distention  and  distress  were  more  marked.  The  abdomen  was  globular, 
hard,  tender,  and  dull  \o  percussion.  It  was  thought  that  the  physical  signs  pointed  to 
peritonitis  with  a  low  grade  of  infection,  probably  due  to  a  leaking  of  bile  from  the  anasto- 
mosis, lender  an  anscsthetic,  a  medium-sized  trocar  was  thrust  into  the  abdomen  to  the 
left  and  below  the  umbilicus.  Several  quarts  of  thin  bilious  fluid  with  a  large  proportion 
of  mucus  escaped,  and  then  the  fluid  contained  some  small  milk  clots  and  some  grape 
seeds,  revealing  the  fact  that  the  trocar  had  penetrated  the  stomach.  The  abdomen  was 
opened  by  a  vertical  incision  through  the  aperture  of  puncture,  the  stomach  was  drawn 
up  into  the  wound,  and  the  trocar  opening  closed  by  suture.  The  stomach  appeared 
almost  to  fill  the  abdomen.  A  posterior  gastro-enterostomy  was  done,  but  the  patient 
succumbed  within  a  few  hours.     No  autopsy  was  obtained. 

The  two  unusual  features  about  this  case  were  the  absence  of  vomiting,  and  the  dull- 
ness to  percussion  of  the  stomach.  No  doubt  it  was  a  paralytic  acute  dilatation  of  the 
stomach,  and  if  a  tube  had  been  passed,  the  nature  of  the  condition  would  have  been  recog- 
nizx'd,  and  possibly  disaster  would  have  been  averted. 


FATAL  HAEMORRHAGE  DURING  NEPHRECTOMY  FOR  A  HYPERNEPHROMA. 

.J.  11.,  a  robust  man,  age  49,  had  had  two  attacks  of  painless  lueniattuia  during  the 
month  preceding  admission.  In  the  last  of  these,  several  worm-like  clots  had  been  jnissed. 
The  cystoscope  showed  that  the  blood  was  oozing  from  the  right  ureter.  The  right 
kidney  was  just  palpable  through  the  stout  abdominal  wall. 

Opkkation,  July  7,  1921. — The  right  kidney  was  exposed  through  the  usual  incision; 
but.  owing  to  the  thickness  of  the  parietes,  it  was  found  necessary  to  excise  the  12th  rib, 
in  doing  which  the  pleural  cavity  was  opened.  The  kidney  was  then  brought  out  of  the 
wound.  The  organ  was  enlarged  to  about  one-third  more  than  the  natural  size,  by  a  vas- 
cular growth  occupying  its  u{)per  pole.     The  pedicle  was  easily  isolated  ;    its  three  main 
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constituents  were  defined  ;  the  artery,  vein,  and  ureter  were  separately  clamped  ;  and  tlie 
kidney  was  removed.  The  duct  and  vessels  were  then  tied  in  order  from  below  upwards, 
there  being  no  difficulty  with  the  ureter  or  artery.  On  drawing  up  the  large  vein  prepara- 
tory to  ligature,  the  forceps  came  away,  the  vein  being  torn  through  jjroximal  to  the  clamp. 
There  was  a  furious  haemorrhage,  which  was  only  checked  by  gauze  plugging.  The  most 
careful  efforts  at  compression  of  the  inferior  vena  cava,  followed  by  removal  of  the  gauze, 
enabled  the  stiunj)  of  the  renal  vein  to  be  found  and  secured  ;  but  by  this  time,  in  spite  of 
transfusion,  the  patient  was  dead. 

It  is  easy  to  read  the  moral  of  this  mistake.  The  vein  was  delicate,  and  the  abdominal 
walls  were  thick.  A  ligature  should  have  been  passed  round  the  pedicle  as  a  whole,  or 
round  the  artery  and  vein,  or  else  the  vein  should  have  been  ligatured  first. 


DIVISION    OF    THE  PELVIC    COLON    IN    A     LEFT-SIDED    SLIDING    HERNIA: 

DEATH    A    YEAR    LATER    FROM    INTESTINAL    OBSTRUCTION 

AFTER    CLOSING    OF    COLOSTOMY. 

H.   H.,  a  labouring  man,   had  suffered   from   a  large  left-sided  inguinal    hernia   for  some 
years.     He  was  fat,  but  otherwise  healthy. 

Opkuation,  Aug.  10,  1920. — An  operation  for  the  radical  cure  of  the  hernia  was  done. 
On  opening  the  sac,  several  coils  of  small  gut  were  foimd  and  replace*!  in  the  abdomen. 
The  neck  of  the  sac  was  obscured  by  a  large  mass  of  fat  which  closely  enveloped  the  cord. 
This  was  dissected  free  from  the  cord,  ligatured,  and  cut  away.  The  stump  of  the  fat 
mass  was  then  seen  to  contain  two  cut  pieces  of  colon.  The  ligature  was  cut,  and  an  end- 
to-end  suture  of  the  divided  bowel  undertaken.     The  wound  was  closed  in  the  usual  way. 

Three  days  later  the  patient's  condition  was  that  of  intestinal  obstruction  with  disten- 
tion and  vomiting,  and  a  colostomy  of  the  transverse  colon  was  done  to  relieve  this.  For 
six  months  the  colostomy  was  allowed  to  oj)erate  ;  but  as  the  patient  several  times  passed 
motions  by  the  rectum,  an  attempt  was  made  to  close  the  colostomy  by  dividing  the  spur 
by  means  of  an  enterotome.  This  did  not  succeed,  and  although  the  colostomy  opening 
became  less  prominent  and  bulging,  there  was  no  more  passage  through  the  rectum.  He 
was  re-admitted  in  August,  1921,  and  subjected  to  a*- ray  examination  after  an  injection  of 
bariiun  mixture  into  the  colon  through  the  colostomy,  and  into  the  rectum  through  the 
anus.  The  result  of  this  examination  showed  what  ap})eared  to  be  a  continuous  column 
of  barium,  and  there  was  no  evidence  of  stricture  or  kinking. 

Operation,  Aug.  80,  1921. — The  colostomy  woimd  was  closed  by  separate  layers  of 
sutures,  taking  the  gut  first  and  then  the  parietes.  On  Sept.  1  his  condition  was  satis- 
factory, but  no  flatus  had  been  passed  by  the  rectum.  The  next  three  days  he  gradually 
developed  symptoms  of  obstruction,  and  on  Sept.  4  these  were  so  unmistakable  that  the 
colon  had  to  be  opened  at  the  colostomy  ;  but,  unfortunately,  this  was  done  too  late,  and 
the  patient  died  the  next  day. 

The  two  mistakes  in  this  case  were  :  (1)  The  failure  in  the  first  place  to  recognize 
the  nature  of  the  fat  mass  in  the  neck  of  the  sac,  which  was  a  sliding  hernia  containing  a 
part  of  the  pelvic  colon.  (2)  In  the  second  place  it  is  clear  that  the  a'-ray  evidence  of 
continuity  of  the  passage  in  the  large  intestine  was  unreliable  ;  probably  the  colon  was 
bent  upon  itself  just  at  the  site  of  stricture,  so  that  the  shadows  of  the  gut  proximal  and 
distal  to  the  lesion  were  superimposed  but  not  really  continuous.  It  would  have  saved 
the  final  disaster  if  the  abdomen  had  been  opened  in  the  mid  line  and  a  short-circuit 
operation  performed,  excluding  both  colostomy  and  the  site  of  the  stricture. 
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SHORT    NOTES     OF 
RARE     OR     OBSCURE     CASES. 

FIBROMA     OF     THE     MESENTERY. 

Bv    H.    G.    KYLE,    Bristol. 

A  Tu.MOUH  of  the  mesentery  is  a  somewhat  rare  affection,  and,  the  diagnosis  being 
generally  dilTieult  to  make,  it  may  be  of  interest  to  record  a  recent  case  under  my  care 
at  the  Southmead  Infirmary.  I  can  find  few  records  of  simihir  conditions,  though 
several  instances  of  cysts,  dermoids,  and  sarcomata  of  the  mesentery  have  been  found. 


FIG.  289. — Specimen  after  removal.     /,  Distal  end  of  portion  of  bowel  involved  by  srrowth.     T,  Tumour  crowing 
into  lumen  of  liowel.     i',  Cut  fcliro  of  MTironcuni,     .',.   I.iiip  nf  ^;l'<•^inll  of  tmnnur  .i-;  sti.iwii  in   /•'/</.  •_'<(i). 

A.  D.  Hevan'  gives  an  account  of  a  large  filjronia  he  removed  Iroiu  the  mesentery. 
W.  .1.  (ireer,-  having  had  such  a  case,  seardied  the  literature  of  the  subject  and  was 
only  able  to  find  accounts  of  :V1  others  in  the  past  90  years.  He  gives  a  very  instructive 
description  of  his  own  case,  with  details  of  all  those  previously  recorded. 
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My  patient,  a  male,  age  40,  had  for  about  a  year  complained  of  abdominal  pain  and 
increasing  constipation.  In  November,  1920,  he  noticed  an  increase  in  the  size  of  his 
abdomen,  and  went  to  the  General  Hospital,  where  he  was  advised  to  come  in  for  further 
examination  ;  but  feeling  better  and  fearing  the  possibility  of  an  operation  he  did  not 
come. 

He  was  admitted  to  the  Southmead  Infirmary  in  February,  1921.  I  saw  him  there,  and 
found  a  large  tumour  in  the  hypogastrium  feeling  and  looking  very  much  like  a  distended 
bladder.  It  varied  very  much  in  size  and  position  from  day  to  day  ;  sometimes  it  was 
not  to  be  felt,  but  when  felt  was  always  in  the  same  position,  and  could  be  palpated 
bimanually  with  a  finger  in  the  rectum.  He  was  seen  by  several  surgeons,  who  were  unable 
to  make  a  certain  diagnosis,  although  the  possibility  of  its  being  a  mesenteric  tumour  was 
suggested  by  one. 


]"l'i.    :.'<,ii). — I'iliroii 


mesentery.      J/,   M',  Muscular   wall   of 
as  two  polypoid  masses  into  the  lumen  oi 


7'.  Tumour  iirojeetina 


Operation. — On  Feb.  11,  1921,  I  opened  the  abdomen  and  found  a  large  tumour 
growing  in  the  mesentery  of  the  ileum.  The  intestine  was  tightly  stretched  across  and 
intimately  connected  with  it  ;  outgrowths  of  the  tumour  could  be  felt  projecting  into  the 
lumen  of  the  bowel.  It  was  somewhat  vascular  in  appearance,  and  suggested  a  sarcoma. 
It  was  freely  movable,  and  when  displaced  slipped  right  up  into  the  upjjer  abdomen. 

I  resected  about  6  inches  of  ileum  and  removed  the  tumour,  which  weighed  3  lb. 
{Fig.  289).  On  section  {Fig.  290)  it  had  just  the  appearance  of  a  uterine  fibroid. 
Professor  Walker  Hall  examined  it,  reporting  it  to  be  a  simple  fibroma,  not  sarcomatous. 
The  patient  was  much  relieved  by  its  removal,  his  abdominal  pain  disappeared,  and  the 
bowels  now  act  regularly.     Two  months  afterwards  he  had  put  on  12  lb.  in  weight. 

The  drawings  of  the  tumour  were  made  for  me  by  Miss  Fillers. 
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FIBROMA    ARISING    IN     THE    PALM      OF    THE    HAND. 

By   NORMAN    HODGSON,    Nkw(  astck-on  Tynk. 

Tumours  of  any  description  in  the  pahn  of  the  hand  are  of  rare  occurrence.  A  fibroma 
in  this  situation  is  exceedingly  uncommon,  although  from  the  nature  of  the  structures 
one  would  expect  that  this  would  be  an  ideal  situation  for  their  growth.  The  following 
is  a  description  of  such  a  tumour. 

The  patient,  a  boy,  age  7  years,  presented  himself  complaining  of  the  inconvenience 
caused  by  a  tumour  in  the  ])alm  of  his  right  hand.  It  was  first  noticed  twelve  months 
previously,  and  had  gradually  increased  in  size,  with  more  ra{)id  growth  during  the  last 
three   weeks.     There   was   no   complaint  of  pain,   nor   was  it  tender  to  the   touch.     The 


Fig.  291. — Fibroma  arisitiR  in  palm  of  hand. 


Fig.  i'92.  — Micro-swti^n  of  same  case. 


situation  was  as  seen  in  the  accompanying  photograph  (Fig.  291).  The  tumour  was 
the  size  of  a  walnut,  firm  and  elastic,  not  fixed  to  the  skin  or  deep  structures,  nor 
were  the  tendons  attached  to  it.  X-ray  examination  showed  that  it  had  no  connection 
with  bone.     The  boy  showed  no  other  physical  signs  of  disease. 

The  tinnour  was  removed  by  dissection,  extending  between  the  tendons  of  the 
ring  and  middle  fingers  ;  it  was  not  in  any  way  attached  to  them,  and  its  removal 
was  a  simple  matter. 

On  section,  to  the  naked  eye  the  cut  surface  resembled  cartilage  in  colour.  Micro- 
scopically, the  report  was  "  fibroma  with  areas  of  myxomatous  degeneration"  (Fig.  292). 

The  wound  healed  per  primam,  and  the  boy  is  reported  to  be  perfectly  well. 
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A    CASE    OF    HEREDITARY    POLYDACTYLISM : 

OCCURRING    IN    FOUR    GENERATIONS    AND    MANY    MEMBERS 

OF    THE    SAME    FAMILY. 

By  E.  miles  ATKINSON,  London-. 

Casks  of  polydactylism  are  not  extremely  uncommon,  and  the  hereditary  tendeney  of 
the  deformity  is  well  recognized.  The  interest  of  this  case  lies  in  the  fact  that  it  has  heen 
possible  to  trace  the  occurrence  of  the  deformity  back  through  four  generations,  and  to 
many  members  of  the  family. 

GENEALOGICAL     TABLE. 


A      1 
Fx 

1 

1      B 

l"x 

1 

1       1       1       1       1       1        1       1       1       1       1       1        1 

Mx  Mx  Mx  Mx    Mx   Mx   Mx   Fx     ?o       ?o      ?o        ?o       ?o 

1                       1 

-1      1     1     1     1     1     i 

•io        Mo   Mx   Fx    Fx    Fx    Mx 

1 

Fo  Mo    INlo 

1     /\   1     1     1      1     1     1     1     1     1 

Mt  Mx  Mx  Fo    Fo      Fo        Mo    Mo  Fx     MT    Fo    l\[x 

6                           a 

1        1        1        1        1        1        1 
Mo    Fx    Mx   Mo  F?    Mv  Mo 

1        1         1 
iVfo    Mo    F: 

jr  =  Male. 

V  =    female. 

o  =  Condition  not  present. 

X  =   One  additional  disit  on  eacli  hand  and  foot. 

■]•  =   One  additional  diarit  on  each  foot  only. 

a  =  Patient  witli  condition  shown  in  Figs.  293,  29 1. 

&  =  „  ,,  „  „         Fig.1.  295,  296. 

c  =         ,.  „  „  ,,         Figs.  297,  298,  299. 

An  analysis  of  the  appended  genealogical  table  sliows  that  48  persons,  distributed 
through  four  generations,  have  been  traced.  Of  these,  26,  or  more  than  half,  have 
exhibited  a  condition  of  polydactylism,  17  being  males  and  9  females.  Males  have, 
therefore,  in  general,  been  affected  twice  as  often  as  females. 

But  this  sex  incidence  in  favour  of  the  males  does  not  hold  for  both  branches  of  the 
family.  The  descendants  of  one  of  the  two  daughters  in  the  second  generation — the 
branch  marked  A — show  a  preponderance  of  ])olydactylism  in  the  males  to  the  same 
condition  in  the  females  of  11  to  2  ;  while  branch  B  shows  a  reversed,  though  much  less 
marked,  state  of  affairs,  the  condition  occurring  in  5  females  and  in  only  4  males.  In  the 
last  generation  of  this  branch,  moreover,  one  female  marked  ?  was  a  stillborn  child,  and 
it  is  not  known  if  the  condition  was  present  or  not.  Thus,  on  the  one  side  the  deformity 
has  been  transmitted  from  a  inale,  through  a  female,  chiefly  to  males  ;  on  the  other  in  the 
same  way  chiefly  to  females.  There  seems  to  be  no  marked  Mendelian  feature,  nor  any 
common  factor,  in  the  nature  of  its  transmission. 

As  regards  the  actual  defoi'mity  present,  with  two  exceptions  the  same  condition 
occurred  in  every  case — a  supernumerary  digit,  varying  in  the  comjileteness  of  its  develop- 
ment, upon  the  posterior  border  of  each  hand  and  foot.  The  two  exceptions  are  two 
males,  both  in  branch  A,  but  sons  of  different  fathers,  in  whom  supermunerary  digits  were 
present  on  the  feet  only.  This  would  seem  to  indicate  that  the  tendeney  to  inherit  the 
condition  is  becoming  less  marked,  at  any  rate  among  the  male  members  of  this  branch 
of  the  family,  so  many  of  whom  have  been  affected. 

Anatomical  Features  of  the  Deformity. — Although  in  this  family  no  case  has 
occurred  in  which  there  was  more  than  one  extra  digit  on  any  one  limb,  cases  of  as  many 
as  eight  digits  on  the  hand  have  been  reported,^  and  one  case  with  nine  toes  has  occurred 
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in  America.     Two  cases  of  a  curious  condition  of  bifurcated  hand,  in  which  eight  fingers 
were  ])resent  and  no  thumbs,  liave  also  been  recorded. - 

According   to   Tubby,-'   in  the    usual    state    of  affairs,    in    which    there    is    only    one 
additional  digit,  the  commonest  one  to  be  double  is  the  fifth,  the  next  in  order  of  freciuency 


Pig.  294. 


is  the  first,  and  rarely  any  other.  The  supernumerary  digits  are  said  by  the  same 
authority  to  be  usually  abnormal  and  ill-developed,  and  devoid  of  a  metacar|)al. 

That  these  last  statements  arc  by  no  means  always 
correct  can  be  seen  from  the  accompanying  skiagrams 
of  some  of  the  present  cases.  In  Figs.  293  and  295  the 
additional  fingers  are  very  poorly  developed  and  are 
functionally  useless.  In  Figs.  298  and  299  the  degree 
of  development  is  much  greater,  and,  moreover,  tlie 
fingers  in  tliis  child  could  be  flexed  and  extended  almost 
to  the  same  amount  as  the  normal  fingers,  tliough 
abduction  and  adduction  were  very  limited  ;  while  in 
Figs.  294,  296,  and  297  the  development  and  function 
of  the  additional  toes  were  sucli  that  it  was  very 
difficult  to  say  clinically  which  of  the  two  outer  toes 
was  the  real  fifth  and  which  tlie  supernumerary  digit. 
In  fact,  in  the  right  foot  of  Fig.  296  it  was  eventually 
decided  that  the  outermost  was  the  supermmierary 
toe,  the  correct  decision  being  only  come  to  after  seeing 
the  skiagram.  The  above  remarks  hold  true  for  one  or 
two  other  older  meml:)ers  of  the  family  who  were  seen 
but  wlio  were  not  skiagraphed. 

Again,  as  regards  the  usual  absence  of  the  meta- 
carpal, it  will  be  seen  that  the  whole  or  part  of  a 
metacarpal  bone  is  present  in  every  skiagram  with  the 

exception  of  the  first.     Even  in  this  ease,  although  when  ^^^'  "'*'■ 

the  skiagram   was   taken    there    were    only    two    ossific 

centres  present  in  the  rudimentary  digit,  it  is  jjossible  that,  had  the  finger  been  allowed 
to  remain,  a  similar  condition  to  that  seen  in  Fig.  295  would  have  ap|)eared,  in  which 
there  are  definitely  four  bones  present,  one  being  a  rudimentary  metacarpal.  So  that  it 
would  seem  that  at  any  rate  the  head,  if  not  the  whole,  of  the  metacarpal  is  usually 
present,  and  with  this  the  additional  digit  articulates.  If  the  head  only  is  present,  it 
may  occur  as  a  separate  piece  of  bone  as  in  Fig.  296  ;  or  the  metacarpal  bone  may  serve 
for  two  digits,  the  distal  extremity  being  bifid,  as  in  Fig.  297. 
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Pathology The    occasional  occurrence  of   additional  digits  on  the  hands  and  feet 

has  formed  one  of  the  arguments  brought  forward  by  some  comparative  anatomists  against 
the  theory  that  the  pentadactyle  maniis  and  pes  is  the  primitive  condition  in  mammals. 
They  would  regard  these  additional   digits  as  evidence  of  the   previous  existence  of  a 


pre-pollex  or  pre-hallux  and  of  a  post-minimus.  The  work  of  Howes  and  Hill  on  the 
Dorking  Fowl*  seems  to  settle  the  matter  conclusively.  As  a  result  of  their  investiga- 
tions, they  conclude  that  accessory  digits  are  due  to  fission,  and  that  any  increase  or 
decrease  of  digits  from  the  number  five  as  a  normal  phenomenon  is  to  be  regarded  as  a 
specialization. 


A  consideration  of  the  a;-ray  appearances  tends  to  confirm  this  conclusion,  that  the 
presence  of  accessory  digits  is  due  to  a  process  of  dichotomy  which,  had  it  extended 
further,  would  have  produced  an  accessory  limb,  as  in  the  case  of  J.  B.  dos  Santos  (the 
Human  Tripod), ^  or  some  form  of  external  teratoma.     The  appearance  of  the  metacarpal 
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bones  in  Figs.  296,  297,  and  298,  with  their  bifid  distal  extremities,  can  be  more  reasonably 
©xphiined  on  this  theory  than  on  any  other.  Wood  Jones*  sums  up  the  position  in  favour 
of  tile  theory  of  dichotomy  very  neatly  by  pointinj^  out  tliat  tlie  fact  of  bal)ies  being 
occasionally  born  with  two  heads  "  affords  no  safe  jffound  for  believin<i  that  our  single 
head  has  been  derived  from  a  primitive  condition  of  polyceplialy  '". 


Treatment. — The  treatment  of  the  condition  is  amputation  of  the  supermmierary 
digit,  and  care  must  be  taken  to  ensure  that  it  is  really  the  supernumerary  digit  that  is 
being  removed.  If  the  true  digit  is  amputated  by  mistake  and  the  accessory  one  left, 
the  latter  will  become  distorted  and  displaced,  unless  it  is  unusually  well-developed  and 
has  a  complete  metacarpal  or  metatarsal  bone. 

In  these  cases,  where  accessory  fingers  were  present,  they  were  amputated  as  being 
unsightly  and  practically  or  absolutely  useless.  Accessory  toes,  however,  were  left,  as 
those  ]jatients  who  also  had  them  stated  that  they  caused  no  inconvenience  beyond  the 
fact  that  boots  a  size  too  large  in  length  had  to  be  worn  in  order  to  allow  for  the  increased 
breadth  of  the  foot. 

My  tlianks  are  due  to  Miss  Moody  Stewart  for  much  trouble  taken  in  collecting  the 
children  and  their  family  histories,  and  to  Mr.  11.  C.  Elmslie  for  permission  to  publish 
the  case,  and  for  his  help  and  advice. 
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A    CASE    OF     DOUBLE    CONGENITAL    DIAPHRAGMATIC    HERNIA. 

By    M.    FITZMAURICE-KELLY,    Brighton. 

A.  S.,  age  35,  was  admitted  to  No.  30  General  Hospital,  Calais,  Aug.  9,  1917,  with 
abdominal  pain  and  vomiting.  The  onset  dated  from  Aug.  6  ;  since  then  vomiting 
had  been  constant,  and  nothing  had  been  passed  per  rectum.  The  temperature  had 
risen  to  101°  on  the  evening  of  Aug    8. 

There  was  a  history  of  two  previous  attacks  of  abdominal  pain  and  vomiting  since 
the  beginning  of  the  war  :  these  had  yielded  to  treatment.  When  seen,  the  patient  looked 
very  ill,  with  an  anxious  expression.  The  abdomen  was  very  greatly  distended,  tympan- 
itic in  front  and  dull  in  the  flanks.  Liver  dullness  abolished.  The  temperature  was  99*^, 
pulse  rapid  and  weak,  respiration  hurried  and  thoracic  in  character. 

Operation. — Exploratory  laparotomy  througli  a  right  paramedian  incision.  The 
coils  of  small  intestine  were  enormously  distended,  and  at  first  the  caecum  could  not  be 
found.  The  small  intestine  was  tapped  in  two  places  witii  a  trocar  and  cannula.  The 
caecum  was  then  found  close  to  the  middle  line,  immediately  below  the  liver,  and  the 
ascending  colon  was  found  passing  through  an  aperture  in  the  front  of  the  diaphragm 
behind  the  seventh  right  costal  cartilage,  close  to  the  ensiform  cartilage.  The  gut  was 
strangulated  at  this  point. 

The  constriction  was  relieved  by  dividing  the  attachment  of  the  diaphragm  to  the 
eighth  costal  cartilage  :  adhesions  within  the  sac  in  the  thorax  were  then  separated  from 
below  and  the  hernia  reduced  without  great  difficulty.  The  patient's  condition  ])recluded 
any  attempt  to  close  the  neck  of  the  sac  ;  the  latter  was  stuffed  with  gauze  as  a  temporary 
measure,  and  a  Paul's  tube  tied  in  the  ca'cimi.  The  jjatient  continued  very  ill  throughout 
the  next  day,  and  died  in  the  evening  of  August  10,  thirty  hours  after  the  operation. 

Post-mortem. — The  small  intestine  was  greatly  distended  ;  but  there  was  no 
peritonitis.  The  bowel  reduced  from  the  hernia  was  congested,  and  was  found  to  consist 
of  large  intestine  only.  The  sac,  about  the  size  of  a  foetal  head,  lay  to  the  right  of  the 
pericardium  and  in  front  of  the  liuig  and  pleura  ;  it  was  lined  with  a  protrusion  of  the 
peritoneum,  and  did  not  communicate  with  the  pericardium  or  pleura. 

On  the  left  side  was  an  exactly  similar  hernia,  lying  in  front  of  pericardiiun  and  pleura, 
and  containing  another  loop  of  large  intestine.  The  neck  of  the  sac,  being  undamaged, 
was  studied  on  this  side.  The  attachment  of  the  diaphragm  to  the  seventh  costal  cartilage 
was  absent,  and  the  neck  of  the  sac  was  thus  bounded  in  front  by  the  seventh  costal 
cartilage,  on  the  inner  side  by  the  attachment  of  the  diaphragm  to  the  ensiform  cartilage, 
and  on  the  outer  side  by  its  origin  from  the  eighth  costal  cartilage  ;  behind,  an  arch  of 
inuscular  fibres,  about  three-quarters  of  an  inch  in  breadth,  separated  it  from  the  central 
tendon.  The  position  and  relations  of  the  necks  of  the  sacs  are  shown  in  the  accompanying 
diagram  {Fig.  300). 

From  the  sac  on  the  left  side  the  large  intestine  descended  vertically  in  front  of  the 
stomach  to  the  brim  of  the  pelvis,  where  it  passed  straight  into  the  rectimi.  The  arrange- 
ment of  the  large  intestine,  and  its  relation  to  the  sacs  and  to  the  stomach,  are  indicated  in 
Fig.  301. 

The  liver  was  remarkable,  the  right  lobe  being  divided  from  the  left  by  a  deep  median 
groove,  and  the  two  lobes  being  united  by  a  relatively  narrow  isthmus.  This  division  was 
due  partly  to  the  presence  of  the  necks  of  the  sacs  close  together  in  the  middle  line,  and 
partly  to  the  looping  up  of  the  round  ligament  of  the  liver  by  the  herniated  colon. 

The  arrangements  of  the  peritoneum  were  of  great  interest.  The  hernise  had  a  sac 
derived  from  the  peritoneum,  though  for  the  most  part  obliterated  by  adhesions.  The 
mesenteries  of  the  colon  and  colic  vessels  passed  upwards  in  front  of  the  stomach.  The 
descending  colon,  passing  down  in  front  of  the  stomach,  was  attached  to  it  by  a  short  mesen- 
tery ;  below  the  stomach  the  mesenteric  attachment  descended  vertically  to  the  brim  of 
the  pelvis.     The  great  omentum  was  undeveloped. 
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The  case  recorded  above  presents  several  features  of  interest.  The  condition  was, 
I  think,  clearly  conjjenital — witness  the  arranj^enient  of  the  colon,  which  could  not  be 
divided  into  its  usual  parts,  but  was  almost  entirely  in  the  hernia',  and  of  its  peritoneal 
coiHieetions,  which  showed  clearly  that  it  had  passed  through  the  hernial  apertures  before 
the  obliteration  of  its  primitive  mesentery.  The  form  of  the  liver,  too,  points  distinctly 
to  a  con<>enital  ori<iiii.  It  is  noteworthy  that,  in  spite  of  this,  the  jnitient  had  reached 
the  a<i:e  of  .'J5  without  severe  disability,  and  had  been  nearly  three  years  on  active  service, 
mostly  in  the  front  line. 

The  sacs  are  remarkable — indeed,  as  far  as  my  search  through  the  literature  goes, 
are  uni(}ue — in  two  respects.  In  the  first  place,  I  cannot  find  that  any  case  of  double 
diaphragmatic  hernia  has  been  recorded  hitherto,  and  secondly,  among  the  many  con- 
genital herniic  which  have  been  published,  in  no  case  has  the  sac  been  in  the  same  position 
as  that  now  described.  They  seem,  almost  without  exception,  to  have  been  on  the  left 
side  in  relation  to  the  frsophagcal  opening,  and  to  have  contained  the  stomach,  with  or 
without  other  abdominal  contents.  That  condition  is,  indeed,  easily  explained  on 
embryological  groimds  ;    but  I  have  not  been  able  to  find  anything  in  published  work  on 


Fk;.  30(1.-1,  Xeck  o£  sac.  2,  Central  tendon. 
3,  ODsophageal  opetiinR.  4,  Openin.;  for  vena  cava 
inferior.     5,  I'soas.     6,  Quadratus  lumbonim. 


Fig.  301. — 1,  Neck  of  sac.     ?,  Small  intestine. 
3,  Caecum.     4,  Stomach.     5,  Duodenum. 


the  development  of  the  diaphragm  to  explain  the  presence  of  the  openings  foimd  in  this 
case.  And  Sir  Arthur  Keith,  to  whom  I  naturally  turned  in  this  difficulty,  agreed  that 
no  explanation  was  at  present  forthcoming.  At  the  same  time,  it  is  an  anatomical  fact 
that  a  distinct  gap  is  present  between  the  sternal  and  costal  attachments  of  the  diaphragm ; 
and  it  is  possible  that  further  research  into  its  development  will  throw  some  light  on  the 
genesis  of  the  present  case. 

As  regards  treatment,  the  case  now  reported  was.  imfortimately,  seen  too  late  to  give 
much  chance  of  recovery,  and  the  question  of  radical  treatment  did  not  arise  at  o{)eration. 
But  I  was  impressed  at  the  time  with  the  didiculty — almost  the  impossibility — of  dealing 
with  the  sac  and  the  opening  from  below ;  and  had  further  operation  been  feasible,  I  am 
convinced  that  the  thoraco-abdominal  route  would  have  held  out  the  best  prospects  of 
success. 


I  must  express  my  gratitude  to  Professor  T.  R.  Elliott  for  his  assistance  in  recovering 
the  notes  of  this  case  from  the  records. 
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A    CASE    OF    PERSISTENT    VITELLINE    DUCT    ATTACHED    TO 
THE    VERMIFORM    APPENDIX. 

By  p.  T.  CRYMBLE,  Belfast. 

The  persistence  of  the  full  length  of  the  embryonic  segment  of  the  vitelline  duct,  patent 
and  opening  at  the  umbilicus,  has  been  frequently  described.  Numerous  variations  of  its 
intestinal  attachment  have  also  been  recorded,  both  when  it  was  complete,  and  when  it 
persisted  only  as  Meckel's  diverticulum  ;  so  that,  according  to  Kelly,*  "  the  attachment 
of  Meckel's  diverticulum  to  the  bowel  has  been  found  at  all  parts  between  the  duodenum 
and  the  colon  ".  This  case  is  one  in  which  a  persistent  vitelline  duct  was  attached  to  the 
vermiform  appendix,  and,  as  far  as  has  been  possible  to  discover,  it  is  unique  in  this  respect. 
A  male  child,  five  months  old,  was  brought  to  the  Belfast  Hospital  for  Sick  Children 
for  treatment  of  a  projecting  mass  at  the  umbilicus.  The  mother  stated  that  after  the 
cord  had  separated,  a  small  red  i)rojection  persisted  at  the  umbilicus,  and  that  this  had 
gradually  grown  larger  in  the  ensuing  months.  No  fluid  or  fajcal  matter  had  ever  been 
discharged  from  the  innbilicus,  but  the  surface  of  the  mass  had  always  been  somewhat 
moist.  On  examination,  it  was  seen  that,  projecting  perpendicularly  from  the  umbilicus, 
there  was  a  dull-red  conical  mass  about  an  inch  and  a  quarter  in  length  and  having  a 
diameter  of  about  the  adult  little  finger.  Its  surface  was  moist  and  had  all  the  appear- 
ances of  mucous  membrane  ;  and  at  the  margin  of  the  umbilicus  this  appeared  to  be 
continuous  with  the  skin.  At  the  apex  of  the  projection  there  was  an  ajicrture  through 
which  a  probe  could  be  passed  freely  into  the  abdomen. 

A  skin  incision  was  made  round  the  umbilicus,  and  carried  ujjwards  and  downwards 

for  a  short  distance  in  the  middle  line.  It  was 
then  deepened  through  the  abdominal  wall  until 
the  peritoneal  cavity  was  ojjened,  when  the 
nature  of  the  projection  was  at  once  demonstrated. 
It  was  the  prolapsed  jiart  of  a  persistent  vitelline 
duct,  the  proximal  extremity  of  which  was 
attached  to  the  vermiform  apj)endix  {Figs.  302, 
803).  The  caecum,  which  lay  in  the  middle  line 
above  the  umbilicus,  was  observed  to  be  of  the 
infantile  type.  It  was  freely  movable,  and  there 
was  a  mesentery  common  to  it  and  the  ascending 
colon.  The  appendix  was  divided  at  its  base  and 
the  vitelline  duct  thus  removed.  The  child  made 
an  uninterrupted  recovery. 

The  vitelline  duct  arose  from  about  midway 
on  the  length  of  the  appendix  and  from  the 
surface  opposite  the  attachment  of  its  mesen- 
teriole.  It  is  a  little  thicker  than  the  appendix. 
It  passes  to  the  umbilicus  almost  at  once,  and 
the  greater  part  of  it  is  prolapsed  through  that 
opening.  Its  total  length,  when  the  prolapse  was 
reduced,  is  3J  in.  Superficial  examination  shows 
that  the  peritoneal  and  muscular  coverings  of  the  duct  are  continuous  with  those  of  the 
appendix,  and  that,  passing  along  its  proximal  part,  there  is  an  artery  derived  from  the 
main  stem  of  the  artery  to  the  appendix,  and  in  regard  to  the  nomenclature  of  which 
speculation  will  exist.  It  sinks  beneath  the  muscular  coat  about  three-quarters  of  an  inch 
from  the  appendix. 

A  transverse  section  of  the  duct  {Fig.  304)  shows  that  in  structure  it  resembles  the 
appendix  most  of  all  the  parts  of  the  bowel.     The  glands  are  more  numerous  and  more 


Fig.  302. — Diasram  of  the  relations  and  con- 
nections of  the  vitelline  duct  in  tlie  present  case. 
a,  Skin  at  umbilicus ;  6,  Prolapsed  part  of  duct. 


Kelly,   The    Vermiform,  Appendix,  p.   595.     It  is  probable  that  many  authorities  would  doubt  the 
classification  of  the  duodenal,  and  even  the  colic,  diverticula. 
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convoluted,  and  the  lymphoid  tissue  is  not  so  abundant  as  in  the  adult  ai)i)endix,  but 
there  is  the  same  increase  of  the  subnuicous  layer.  The  muscular  layer  is  in  two 
uniform  coats.     The  artery,  with  an  accompanying  vein,  is  seen  deep  to  the  muscles. 

The  chief  interests  of  this  specimen 
lie   in   the   peculiar  developmental   rela-  ACt 

tions  implied  by  its  basal  attachment, 
and  in  the  maimer  in  which  its  peri- 
pheral |)art  is  related  to  the  tissues  of 
the  umbilicus.  It  seems  possible  to 
explain  the  attachment  of  the  duct  to 
the  appendix  only  on  the  view  that  the 
cjccal  diverticulum  of  the  gut  occurred 
at  the  aj^ex  of  the  primitive  intestinal 
loop,  and  that  the  duct  remained 
attached  close  to  the  apex  of  the 
diverticulum. 

A  section  through  the  umbilicus 
{Fig.  305)  shows  very  clearly  the  sharj) 
demarcation  between  the  skin  and  the 
nuieous  membrane  of  the  duct.  The 
l)r()lapsed  nnicous  membrane  is  seen  to 
be    denuded   of  its   ejjithelium,    and   to 

have  over  its  surface  a  number  of  small  haemorrhages  and  what  appear  to  be  small 
necrotic  areas.  The  glands  of  the  prolapsed  part  also  seem  to  be  degenerating.  At  the 
actual  junction  of  the  skin  and  the  mucous  membrane,  the  blood-supply  of  the  two  parts 
is  from  a  common  source — that  is,  the  mucous  membrane  of  the  duct  might  derive  its 
blood-sujiply  from  the  blood-vessels  of  the 
mnbilical  wall.  It  has  already  been  pointed 
out  (Stiles)  that  this  factor  might  account 


Fig.  303. — Tlie  specimen  as  removed.     (Natural  size.) 
a,  Umbilicus  ;   6,  Base  of  appendix  ;    c.  Aperture  at  apex. 


FIG.  304. — Transverse  section  of  the  vitelline  duct,     (x  10.; 
a.  Artery. 


FIG.  305. — Section  throush  the  junction  of  skin  and 
mucous  membrane  at  umhiliciis.  n.  Junction  of  skin 
and  mucous  membrane. 


for  the  jjersistence  of  'mucous  grafts'  of  the  vitelline  duet  or  the  urachus  at  the  uml)ilicus, 
e\:en  after  there  has  been  a  total  atrophy  of  the  intra-embryonic  .segments  of  those  structures. 


The  author  desires  to  thank  Professor  Walmsley  for  the  histological  investigation  of 
the  specimen  and  for  assistance  in  the  preparation  of  the  paper. 
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A  CASE  OF  TRIGEMINAL  NEURALGIA  IN  A  BOY,  AGE  10  YEARS, 

TREATED  BY  INTRACRANIAL  DIVISION  OF 

THE  SECOND  AND  THIRD  DIVISIONS  OF  THE  NERVE. 

By   J.    HAMILTON   BARCLAY,   Nkwcastlk-on-Tynk. 

This  case  justifies  its  publication  on  account  of  the  extreme  youtli  of  the  patient. 

History. — A.  K.,  age  11  years,  was  admitted  to  tlie  Hospital  for  Sick  Children, 
Newcastle-on-Tyne,  Oct.  8,  1918,  with  severe  attacks  of  pain  and  twitching  of  the  facial 
muscles  on  the  right  side  of  the  face. 

The  boy  had  received  a  blow  on  the  right  side  of  the  face  about  two  and  a  half  years 
previously.  The  symptoms  came  on  about  a  year  after  the  accident,  and  occurred  on  an 
average  every  hour  for  about  two  days  per  week.  X-ray  examination  revealed  nothing^ 
abnormal  ;  the  teeth  had  previously  been  attended  to,  and  several  had  been  removed.  He 
was  treated  by  sedatives  and  general  hygienic  measures,  and  was  nuich  improved  when 
he  left  hospital  on  Oct.  20. 

The  ])ain  returned  and  became  very  severe,  and  he  was  re-admitted  on  Dec.  17. 

The  following  are  the  notes  of  his  con- 
dition at  that  time  :  "  He  now  suffers  from 
spasmodic  attacks  of  severe  pain  ;  talking- 
excites  an  attack,  radiating  over  the  right 
side  of  the  face.  There  is  an  erythematous 
rash  on  the  right  side.  Percussion  of  the 
inferior  dental,  superior  maxillary  (?),  supra- 
trochlear, or  supra-orbital  nerves  does  not 
excite  a  spasm.  He  averages  three  attacks^ 
every  two  hours.  He  is  a  healthy-looking- 
child,  and  has  had  no  serious  illness  before. 
No  atrophy  or  paralysis  of  the  facial  muscles". 
On  Dec.  21,  1918,  he  was  operated  on  by 
one  of  my  predecessors.  Under  chloroform 
anjcsthesia  a  trocar  and  cannula  was  inserted 
below  the  right  zygoma,  and  absolute  alcohol 
injected  into  the  second  division.  CEdema  of 
both  lids  of  the  right  eye  was  noticed,  and 
haematomata  developed  in  these  eyelids  while 
recovering  from  the  anaesthetic,  during  which, 
time  there  was  twitching  of  the  facial  nniscles. 
The  ha'matomata  gradually  disappeared  and 
the  [attacks  became  fewer  and  less  severe,, 
completely  disappearing  in  three  weeks.  Dis- 
charge, Jan.  17,  1919. 

Two  months  later,  attacks  returned,  and 
the  boy  was  re-admitted  for  the  third  time,  The  day  following  he  was  operated  on. 
A  transverse  incision  was  made  below  the  right  orbit,  the  terminal  branches  of  the  infra- 
orbital nerve  were  divided,  and  alcohol  injected  into  the  canal.  The  pain  was  relieved, 
and  he  went  home  May  13. 

After  six  months  freedom  from  pain,  the  spasms  returned  with  a  severity  which 
necessitated  his  admission  to  hospital  for  the  fourth  time,  on  Feb.  4,  1920,  under  the  care 
of  the  writer. 

The  Condition  at  that  time  was  as  follows  :  He  was  having  excruciating  'epilepti- 
form '  attacks  of  pain  on  the  right  side  of  the  face,  accompanied  by  twitching  of  the  right 
facial  muscles,  every  two  or  three  minutes  (typical  'tic  douloureux').     During  a  preliminary 


FlO.  30G. — ^liowiiit,'  opewtioii  real's  in   lulii  teiuponil 
and  infra-orbital  regions. 
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examination,  lastinfjj  about  ten  minutes,  lie  iuul  four  severe  spasmodic  attacks  of  |)ain  ; 
these  eliiefly  involved  the  second  division  of  tiie  fifth  cranial  nerve  (mostly  infra-orbital 
branch),  but  also  to  a  less  extent  the  third  division  of  the  nerve  (mostly  inferior  dental 
branch).  The  first  or  ophthalmic  division  was  not  affected.  Durinjf  the  attacks  the  boy 
screwed  his  face  up,  and  pushed  his  hand  hard  on  to  his  face.  His  mother  stated  that  when 
the  pain  came  on  at  first  he  moaned  and  groaned,  but  later  it  became  so  severe  that  he 
screamed  out  and  frequently  disturbed  the  neighbours.  During  the  two  days  he  was  in 
hosj)ital  before  the  operation  he  had  no  sleep.  Ordinary  sedatives  were  useless.  During- 
the  spasms  there  was  flushing  of  the  right  side  of  the  face,  and  also  some  increased  lachry- 
mation  and  salivation.  Eating  or  speaking,  or  any  excitement,  provoked  attacks. 
Pressure  on  the  angle  between  the  right  ala  nasi  and  the  cheek  also  brought  on  a  spasm — 
the  mother  stated  that  he  had  to  be  very  careful  in  washing  his  face,  and  that  he  would  not 
allow  her  to  do  it.     Sitting  in  front  of  a  fire  also  excited  the  spasms. 

There  was  no  apparent  local  cause  for  the  trouble,  X-ray  examination  was  negative, 
and  there  was  nothing  abnormal  in  the  eyes,  nose,  or  ears.  Every  effort  was  made  to 
exclude  the  presence  of  a  cerebral  tumour.  The  general  condition  was  very  poor  owing- 
to  the  pain  and  loss  of  sleep  and  food. 

As  it  was  obvious  the  boy  could  not  go  on  as  he  was,  a  more  radical  operation  was 
decided  upon. 

Operation,  Feb.  6,  1920. — lender  general  anaesthesia  (A.C.E.  and  ether)  a  semi- 
circular incision,  convex  upwards,  was  made,  extending  from  a  point  immediately  above 
and  in  front  of  the  right  pinna  posteriorly  to  a  point  a  short  distance  above  and  behind 
the  external  angular  process  of  the  right  frontal  bone.  The  convexity  was  about  1^  to 
2  in.  above  the  base  of  the  flap.  All  the  structures  were  divided  down  to  the  bone,  and  the 
soft  parts  peeled  down  towards  the  zygoma,  which  was  not  interfered  with.  A  ^"i"- 
trephine  opening  was  then  made  above  the  middle  of  the  zygoma,  and  this  was  enlarged  by 
rongeur  forceps,  especially  downwards  towards  the  infratemporal  crest,  till  the  opening 
was  approximately  1|  in.  in  diameter.  Owing  to  the  age  of  the  patient  and  his  poor 
general  condition,  it  was  not  thought  advisable  to  prolong  the  operation  by  turning  down 
an  osteoplastic  flap.  The  dura  mater  was  then  separated  from  the  floor  of  the  middle 
fossa  (partly  by  blunt-pointed,  curved  scissors  and  partly  by  gauze  dissection),  and  kept 
out  of  the  way  by  a  flat  retractor.  The  second  division  of  the  trigeminal  nerve  was  soon 
distinctly  seen  rimning  as  a  whitish  cord  from  the  dura  mater  to  the  foramen  rotimdum 
(it  was  anticipated  that  the  third  division  of  the  nerve  would  have  been  encoimtered  first). 
The  second  division  was  not  divided  at  this  stage.  The  trunk  of  the  middle  meningeal 
artery  was  then  seen  emerging  from  the  foramen  spinosum,  and  kept  constantly  in  view 
without  dividing  it.  Immediately  anterior  and  internal  to  this,  the  third  division  of  the 
nerve  now  came  into  view  after  further  separating  the  dura.  Considerable  difliculty  was 
met  with  in  separating  the  dura  from  the  edges  of  the  foramen  ovale — this  difficulty  was- 
increased  by  an  imduly  large  prominence  on  the  floor  of  the  middle  fossa  innnediately 
external  to  the  opening.  In  order  to  effect  the  separation  more  easily  and  secure  more 
room,  the  second  division  was  seized  with  forceps,  and  a  third  to  a  half  inch  of  the 
trimk  excised.  The  dura  was  well  separated  from  the  margins  of  the  foramen  ovale, 
and  the  third  division  cut  across — there  was  not  sufficient  of  the  trimk  between  its  origin 
from  the  Gasserian  ganglion  and  the  foramen  ovale  to  excise  a  portion.  A  probe,  bent 
towards  the  point  at  a  right  angle,  was  pushed  into  the  foramen  ovale  and  foramen 
rotundum  to  make  sure  that  these  openings  were  empty,  and  their  margins  could  now 
be  seen  all  round.  A  fair  amount  of  hiemorrhage  occurred  on  dividing  the  third  division,, 
presumably  from  the  small,  or  accessory,  meningeal  artery  coming  uj)  through  the  foramen 
ovale.  A  piece  of  temjioral  fascia  was  implanted  over  each  ()f)ening,  and  the  brain 
was  allowed  to  expand.  The  wound  was  sutured — the  temporal  fascia  and  nuiscle  with 
catgut,  and  the  skin  with  silkworm  gut.  A  small  drainage  tube  was  left  in  the  i)osterior 
angle  of  the  incision  for  twenty-four  hours.  The  operation  lasted  about  an  hour  and  a 
half — a  large  part  of  this  time  was  spent  in  separating  the  dura  from  the  margins  of  the 
foramen  ovale.     The  patient  stood  the  operation  well,  during  which  there  was  very  little 
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haemorrhage  ;  there  was  remarkably  httle  on  separating  the  dura  from  the  middle  fossa ; 
the  only  bleeding  of  any  moment  was  on  cutting  across  the  third  division,  but  this  was 
soon  controlled  by  gauze  pressure  and  allowing  the  brain  to  expand  by  removal  of  the 
retractor.  The  middle  meningeal  artery  was  not  interfered  with.  There  was  no  escape 
of  cerebrospinal  fluid,  except  a  slight  amount  on  cutting  the  third  division. 

Condition  after  Operation. — The  boy  made  a  good  recovery,  and  went  home  on 
March  28.  It  was  noticed  after  the  operation  that  the  pupil  was  contracted  and  the 
palpebral  fissure  narrowed  on  the  right  side  (Fig.  800).  This  was  jjrobably  due  to  some 
injury  to  the  cavernous  plexus  of  the  sympathetic,  fibres  from  which  supply  Miiller's 
muscle  in  the  eyelids  and  the  dilator  pupillai  in  the  iris.  It  was  also  noted  that  the  boy 
could  not  wrinkle  his  forehead  on  the  right  side,  due  to  the  branch  from  the  facial  nerve 
to  the  corrugator  supercilii  muscle  being  divided  in  the  anterior  part  of  the  scalp  wound. 

The  operation  inunediately  produced  the  desired  results — the  pains  ceased,  and  there 
was  anjcsthesia  over  the  cutaneous  and  mucous  surfaces  supplied  by  the  second  and  third 
divisions  of  the  trigeminal  nerve,  including  ordinary  sensation  of  the  right  half  of  the  tongue 
in  its  anterior  jjortion.  Taste  was  little,  if  at  all,  affected,  the  taste  fibres  of  the  third 
division  joining  the  lingual  nerve  outside  the  skull,  via  the  chorda  tympani  nerve.  There 
was  also  paralysis  of  the  muscles  supplied  by  the  motor  portion  of  the  third  division,  i.e., 
the  muscles  of  mastication.  This  was  only  slightly  noticeable,  the  muscles  on  the  other 
side  apparently  being  able  to  carry  on  the  function  satisfactorily.  When  the  boy  opened 
his  mouth  there  was  slight  deviation  of  the  mandible  towards  tlie  right  side.  He  chewed 
with  the  left  side  of  the  jaw,  and  food  was  apt  to  collect  on  the  right  side.  There  was  also 
a  tendency  for  saliva  to  dribble  out  of  the  right  angle  of  the  mouth.  There  was  no  facial 
paralysis  other  than  that  of  the  right  corrugator  supercilii  above  mentioned. 

Present  Condition,  July,  1921. — He  is  now  in  the  best  of  health  (17  months  after 
operation).  He  has  put  on  weight,  is  sleeping  and  eating  well,  and  has  had  no  recurrence 
whatever  of  the  pain.  There  are  no  signs  of  the  trouble  spreading  to  the  ophthalmic 
•division  of  the  nerve. 


A  CASE  OF  ABDOMINOTHORACIC  TETANUS  (MARIE). 

By   S.   T.   IRVVIX,    Bkliast. 

The  patient  was  a  farmer,  age  50,  whom  I  saw  in  consultation  on  March  2,  1920. 

History. — The  man  was  seized  with  a  sudden  attack  of  pain  in  the  left  side  of  the 
abdomen  on  February  28.  He  was  put  to  bed  and  poulticed,  and  given  a  dose  of  castor 
oil.  Next  day,  as  the  pain  had  not  abated,  he  was  seen  by  a  doctor,  who  found  the  temper- 
ature 101°,  pulse  normal,  and  some  rigidity  of  the  upper  abdomen.  On  the  third  day 
there  was  no  alteration  in  the  man's  condition,  and  a  surgeon  was  called  in.  The  latter 
thought  there  might  be  an  abdominal  lesion  and  advised  an  exploratory  laparotomy.  The 
man  was  therefore  removed  to  a  cottage  hospital,  where  the  abdomen  was  opened  through 
an  upper  left  rectus  incision  on  Monday,  March  1 .  An  extensive  search  was  made  of  the 
whole  abdominal  cavity  without  finding  any  lesion  sufiicient  to  account  for  the  symptoms. 
On  recovering  from  the  anaesthetic  the  symptoms  began  again,  and  the  pain  was  so  severe 
that  repeated  hypodermic  injections  of  morphia  were  required.  Even  these  did  not  relieve 
the  severity  of  the  spasms. 

Next  day  I  was  asked  to  see  the  patient,  and  examined  him  the  same  evening,  twenty- 
four  hours  after  the  laparotomy.  In  addition  to  the  history  already  given,  I  learnt  that 
twenty  years  ago  he  had  suffered  from  bone  disease  of  the  left  thigh  and  knee,  and  that  the 
latter  was  stiff.  There  was  a  small  sinus  from  which  a  discharge  now  and  then  escaped, 
the  last  time  being  about  a  month  previously.  I  also  learnt  that  he  had  had  an  attack  of 
pain  in  the  right  side  of  the  abdomen  a  fortnight  ago,  which  had  disappeared  with  poul- 
ticing and  a  dose  of  castor  oil.     As  regards  the  present  affection,  he  had  been  vomiting 
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durin});  the  whole  twenty-four  hours  sueeeedirif*'  the  operation  ;  he  liad  passed  no  fhitus^ 
per  rectum,  but  his  bowels  had  acted  well  after  the  aperient  which  he  had  had  on  the 
first  day  of  the  attack.  He  said  the  pain  was  continuous,  but  at  times  he  got  such  a 
severe  'eranip'  that  it  made  him  cry  out. 

Examination. — The  man  was  healthy-looking  and  well  coloured.  Every  few  minutes 
he  vomited  a  small  (juantity  of  bile-stained  fhiid.  Temperature  99-2°  ;  pulse  68  ;  respir- 
ations 24.  Tongue  moist  and  moderately  clean  ;  the  heart  was  normal.  Chest  moved 
normally,  witli  the  exception  of  the  lower  part  of  the  left  side,  where  there  was  obvious 
rigidity,  replaced  now  and  then  by  severe  contractions.  There  was  no  dullness,  and  no 
friction  sounds  or  crepitations  were  to  be  heard  anywhere.  The  abdomen  was  generally 
distended,  but  not  fixed.  Respiratory  movements  were  present,  but  were  better  marked 
on  the  right  side.  Both  sides  of  the  hypogastrium  were  soft.  There  was  a  healthy- 
looking  wound  through  the  left  rectus,  closed  by  sutures.  There  was  no  localized  swelling, 
and  no  localized  tenderness  could  be  elicited. 

The  left  costal  margin  demands  special  description.  The  patient  centred  his  pain 
around  the  tip  of  the  10th  costal  cartilage.  On  pressure  a  rough  crepitus  could  be  felt, 
and  on  auscultation  could  be  heard,  over  this  cartilage.  The  tip  of  the  cartilage  wa.'i 
loose  and  could  be  rubbed  on  the  rib  above.  At  times  this  seemed  to  produce  severe  pain 
and  spasm  of  the  neighbouring  muscles— left  rectus,  oblique  muscles,  and,  apparently, 
lower  intercostals. 

The  left  knee  was  ankylosed.  There  was  a  depressed  discharging  sinus  just  above 
the  left  knee-cap.  The  discharge  had  begim  about  four  weeks  previously.  Rectal  examin- 
ation was  negative.  Urine  1022  ;  acid  ;  contained  a  trace  of  albumin  ;  no  sugar  ;  loaded 
with  urates. 

Differential  Diagnosis. — 1.  Could  it  be  a  chest  condition?  A  basal  pneumonia,  or  a 
diaphragmatic  pleurisy  ?  This  was  excluded  because,  seventy-two  hours  after  the  onset 
of  the  pain,  there  were  no  definite  signs,  the  respirations  were  only  24,  and  the  pulse- 
rate  was  68. 

2.  Could  it  be  an  abdominal  condition — especially  a  small  perforation  into  the  lesser 
sac  ?  This  was  excluded  because  an  extensive  exploration  at  operation  had  revealed 
nothing  ;  the  pulse  seventy-two  hours  after  the  onset  of  the  symptoms  was  still  68  ;  there 
was  no  pain  in  the  left  shoulder  ;  abdominal  movements  were  still  present,  and  respira- 
tions were  not  laboured. 

3.  Was  the  lesion  in  the  abdominal  wall  a  neuroma,  or  the  nipping  of  an  intercostal 
nerve  by  a  fractured  costal  cartilage  ?  Against  the  latter  was  the  absence  of  injury,  and 
although  there  was  evidently  a  separation  of  the  costal  cartilage,  movement  of  it  did  not 
always  produce  the  severe  pain. 

4.  Eventually  I  came  to  the  conclusion  that  none  of  the  foregoing  theories  accounted 
for  the  symptoms,  and  decided  that  we  were  dealing  with  a  case  of  localized  tetanus,  and 
that  during  a  spasm  the  lOth  costal  cartilage  had  been  separated  from  the  rib  above.  The 
patient  was  therefore  immediately  given  all  the  available  antitoxin. 

That  the  diagnosis  was  correct  was  proved  by  subsequent  evidence:  (1)  In  spite 
of  treatment  the  spasms  spread  and  ultimately  involved  the  jaw  to  a  slight  degree.  (2) 
The  Bacillus  tetani  was  isolated  and  grown  by  Dr.  J.  L.  Rentoul  from  a  smear  of  the  pus 
from  the  sinus.  (3)  Under  treatment  by  6000  imits  of  antitoxin  daily  the  spasms  diminished 
in  their  frequency,  but  their  intensity  remaincfl  imabated  for  about  ten  days,  so  that  on 
three  occasions  the  patient  burst  the  abdominal  sutures  and  almost  eviscerated  himself. 
After  the  third  of  these  he  developed  a  low  form  of  peritonitis  with  hiccough  and  vomiting, 
which  became  f:ecal.  and  he  died  on  the  twenty-fourth  day  after  the  laparotomy.  Had 
it  not  been  for  the  abdominal  wound,  recovery  would,  I  think,  have  taken  place,  as  no 
spasms  had  occurred  after  the  fourteenth  day. 

This  appears  to  me  to  be  an  example  of  abdominothoracic  tetanus  of  the  type 
described  by  P.  L.  Marie,  and  quoted  by  Bruce  and  Golla  in  their  book  Abnormal 
Forms  of  Tetanus. 
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TORSION    OF     THE     GALL-BLADDER. 

By  S.  T.  IRWIX,  Belfast. 

The  rarity  of  this  condition,  judging  by  references  to  it  in  literature,  leads  me  to  report 
the  following  case. 

On  March  21  I  was  asked  to  see  a  case  of  'acute  abdomen'  at  the  Royal  Victoria 
Hospital,  Belfast.  The  patient  was  a  woman,  age  34,  married,  with  one  child  6  months 
old.  Twenty-six  hours  before  admission  she  was  suddenly  seized  with  an  acute  attack 
of  epigastric  pain.  The  pain  was  very  severe,  recjuiring  a  hypodermic  injection  of  morphia- 
She  vomited  frequently  throughout  the  night,  but  this  did  not  relieve  the  pain. 
Vomiting  had  ceased  before  she  came  into  hospital.  The  bowels  had  acted  three  times 
after  the  onset  of  the  pain. 

On  Admission,  she  complained  of  severe  pain  in  the  epigastric  region,  rather  to  the 
right  side,  which  went  through  to  the  back  but  not  upwards  nor  into  the  right  shoulder. 
She  had  not  vomited  for  some  hours,  and  an  enema  had  been  returned  without  faecal  result. 

On  Examination,  her  temperature  was  99°,  pulse  90,  and  respirations  24.  She  was 
not  jaundiced  ;  her  abdomen  was  not  distended  :  there  was  no  visible  peristalsis  ;  the 
Newcastle  sign  of  perforation  was  absent  :  respiration  was  not  confined  to  the  thorax. 
The  abdomen  was  generally  rigid,  but  rigidity  was  most  marked  above  the  umbilicus. 
There  was  great  tenderness  over  the  gall-bladder,  especially  on  deep  pressure,  but  there 
was  also  localized  tenderness  at  McBurney's  point.  Hypenesthesia  (Ligat)  was  most 
marked  at  the  appendix  point.  There  was  no  phlegmon  to  be  felt,  either  in  the  gall- 
bladder or  appendix  region.     Rectal  examination  was  negative. 

Previous  History. — There  was  a  history  of  attacks  of  'biliousness"  since  girlhood, 
and  a  constant  condition  of  bronchial  catarrh,  which  could  be  heard  without  the  use  of 
the  stethoscope.  Immediately  after  her  confinement,  six  months  previously,  she  had  a 
pain  similar  to  the  present  one,  but  less  severe.  This  pain  persisted  in  a  modified  form 
during  the  whole  lying-in  period,  but  there  had  been  a  clear  interval  between  then  and 
the  onset  of  the  attack  imder  review. 

Diagnosis. — This  seemed  to  lie  between  a  gall-stone  blocking  the  cystic  duct  and 
an  acute  appendicitis.  The  former  view  seemed  the  more  likely,  for  the  pain  after  twenty- 
six  hours  was  still  in  the  epigastrium,  there  was  marked  tenderness  on  deep  pressure  over 
the  gall-bladder,  and  the  rigidity  was  most  marked  in  the  upper  abdomen.  The  doubt 
in  the  case  arose  from  the  well-defined  area  of  hypera'sthesia  in  the  appendix  region, 
which  suggested  an  appendicitis  complicated  by  non-descent  of  the  cacum. 

Operation. — Owing  to  the  bronchitis,  we  decided  to  explore  the  upper  abdomen 
under  local  antesthesia  (2  per  cent  novocain),  having  previously  given  a  hypodermic  injec- 
tion of  J  gr.  morphia  and  y  1^  gr.  atropine.  This  revealed  a  gangrenous  gall-bladder,  tense, 
black  in  colour,  about  the  size  of  a  small  hen's  egg.  Further  investigation  under  ether 
anajsthesia  proved  the  condition  to  have  arisen  from  a  torsion  of  the  gall-bladder,  which 
had  been  twisted  clockwise  through  one  complete  revolution  (360°).  The  twist  was  situated 
in  the  proximal  part  of  the  gall-bladder  itself,  and  did  not  include  the  spiral  valve.  There 
was  complete  strangulation  of  the  blood-vessels,  and  the  contents  were  chiefly  blood, 
mixed  with  a  trace  of  bile.  Cholecystectomy  was,  therefore,  performed,  and  the  subse- 
quent history  of  the  case  has  been  uneventful. 

Volvulus,  or  torsion,  of  the  gall-bladder  is  referred  to  in  the  Medical  Annual  of  1913. 
Moynihan  and  Upcott  quote  Kubig,  who,  in  1912,  met  with  a  case  post  mortem,  examined 
the  literatvire,  and  found  records  of  three  other  cases,  all  in  persons  of  somewhat  advanced 
age.  Turner  and  Rowlands  refer  to  the  same  cases.  Hansen  records  the  disease  in  a 
woman  of  79  in  whom  the  gall-bladder  was  hourglass-shaped.  The  literature,  so  far  as 
one  can  trace,  comprises  seven  previous  cases,  in  which  the  main  points  are  :  (1)  Advanced 
age  of  the  patient,  the  present  one  being  an  exception.     (2)  The  absence  of  gall-stones, 
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■which  were  found  in  only  one  case.  (,'})  The  dillieulty  in  tu'curate  diajijnosis— apparently 
not  one  of  the  eases  was  (liaynosed  before  operation.  (1)  The  sueeess  followinj;  laparotomy 
in  all  the  eases  in  which  this  was  undertaken. 

A  list  of  the  references,  for  whicli  I  am  indebted  to  Mr.  II.  E.  Powell.  I,il)r:iriari.  Hoyal 
Society  of  Medicine,  is  appended. 
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OCCIPITAL    ENCEPHALOCELE    CONTAINING    A    PROLONGATION 
FROM    A    LATERAL    CEREBRAL    VENTRICLE. 

By    W.    G.    spencer,    London. 

In  the  following  case  the  mother  of  the  child  said  that  she  had  applied  to  two  other  London 
hospitals,  at  both  of  which  she  had  been  advised  against  operative  treatment.  Doubt- 
less the  view  that  operative  treatment  is  contra-indicated  accords  with  the  prevailing 
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-Transverse  sectiou  through  base  of  pedicle,     (x    220.)     o,  Neuroblast; 
f,  Myclospongium  ;    rf,  Kpciidymiil  cells. 
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statements  in  books  and  with  most  of  the  specimens  in  nuiseums.     The  encephalocele  is 
generally  a  protrusion  of  the  cerebellum  and  4th  ventricle  ;   other  deformities,  such  as 
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hydrocephalus  internus  and  spina  bifida,  co-exist.  Museum  specimens  of  still-born  foetuses 
present  marked  arrests  of  development,  both  of  the  brain  and  skull,  along  with  the  pro- 
trusion below  the  tentorium.  This  child,  on  the  other  hand,  showed  no  signs  of  any  other 
deformity.  I  had  operated  on  a  similar  case  some  years  before,  and  had  kept  the  little 
boy  under  observation  for  two  years.  A  similar  success  has  followed  excision  in  the 
present  instance. 

The  patient,  a  male,  age  1  year  5  months,  was  admitted  to  the  Westminster  Hospital 
with  a  swelling  having  the  typical  signs  of  an  occipital  encephaloccle.     It  had  been  present 


/        d 


Fig.  308. — Transverse  section  through  base  of  pedicle,  (x  8.)  a.  Tissue  derived  from  pencninium  and  dura  mater  ; 
6,  Fibrocellular  tissue,  probably  inflammatory  in  origin  ;  c,  d.  Arachnoid  and  pia  mater  ;  e.  Cerebral  wall ;  /,  K,\ten.sion 
of  ventricle. 


from  birth,  and  at  times  had  swelled  up  to  the  size  of  a  hen's  egg  ;  at  times,  when  the  child 
was  unwell,  it  had  become  much  smaller.  The  child  could  neither  walk  nor  talk  ;  it  had 
only  one  tooth,  a  lower  central  incisor.  It  had  been  subject  to  recurring  slight  attacks, 
presumably  of  meningitis,  with  temporary  increase  of  intracranial  tension.  The  child 
could  hold  the  head  upright,  but  tended  to  keep  it  retracted.  There  was  a  scab  on  the 
superficial  pole  of  the  swelling,  due  to  rubbing  on  the  pillow.  The  pedicle  was  too  thick 
for  the  outline  of  the  gap  in  the  skull  to  be  felt.  A'-ray  examination  showed  a  small  hole 
between  the  cartilaginous  and  membranous  portions  of  the  occipital  bone.     An  incision 
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was  made  round  the  base  of  tlie  swelliiio;  down  to  the  bone,  and  the  attaehnients  of  tlie 
pedicle  to  the  niarijin  of  the  foramen  were  separated  by  a  raspatory.  Tliis  enabled  the 
pedicle  to  be  drawn  out  a  little,  so  that  when  a  ligature  was  applied  and  the  encephalocele 
beyond  the  ligature  cut  away,  the  stump  sank  back  within  the  cranium.  Whilst  traction 
was  being  made  on  tlie  ])edicle,  the  child  stopped  breathing  ;  but  breathing  recommenced 
when  the  ligatured  stump  of  the  pedicle  receded.  The  foramen  was  circular,  about  1  cm. 
in  diameter  ;  it  was  lilled  by  turning  in  nuiscle  from  the  occipitalis,  over  which  the 
occipitalis  and  skin  were  separately  sutured. 

The  child  recovered  without  comj)lications,and  was  examined  one  year  and  five  months 
after  the  operation,  being  then  two  years  and  ten  months  old.  He  was  a  bright  little  boy, 
who  walked  beside  his  mother,  talked  well,  and  had  all  his  teeth.  Whilst  the  mother  was 
describing  the  progress  the  child  had  made,  the  boy  ran  about  and  tried  to  clamber  upon 
a  form.  There  was  a  slight  internal  squint  of  the  left  eye,  which  had  been  only 
noticed  since  the  operation.  The  scar  was  quite  sound,  and  no  gap  in  the  skull  and  no 
impulse  could  be  felt. 

The  sac  removed  was  covered  by  normal  scalp,  underneath  which,  towards  its  super- 
ficial pole,  there  was  a  thin  fibrous  layer  with  a  smooth  lining.  Towards  the  jjcdicle  the 
various  layers  were  distinguishable — the  occipitalis  with  blood-vessels,  the  pericranium, 
the  dura  mater  and  arachnoid,  and  brain-matter  around  a  cavity. 

Sir  Arthur  Keith  has  examined  the  section  of  the  pedicle  close  to  the  level  of  division, 
and  supervised  Mr.  Sewell's  drawings  {Figs.  307,  308).  He  thinks  that  the  specimen 
shows  cerebral  brain-matter  and  not  cerebellar  tissue. 

He  has,  moreover,  re-examined  a  specimen  in  the  Royal  College  of  Surgeons' 
Museum,  and  has  supplied  the  following  description  : — 

Teratological  Series,     340.2. 

Occipital  encephalocele  in  a  stillborn  full-time  child.  A  dissection  on  the  lateral 
aspect  of  the  sjecimen  shows  that  the  protrusion  has  escaped  at  the  upper  part  of  the 
foramen  magnum,  while  the  nesial  sagittal  section  shows  that  it  is  made  up  of  folded 
parts  of  the  occipital  lobe  which  have  overridden  and  compressed  the  cerebellum — indi- 
cated by  an  arrow. 
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REVIEM/S    AND     NOTICES     OF    BOOKS. 


The  Spleen  and  Some  of  its  Diseases :  Bciiiw  the  Bradsluiw  Lecture  of  the  R.C.S.  of  Enghmd, 
1!)'2().  By  Sir  Bkkkklkv  Movmhax,  K.C'.M.G.,  C.B.  Royal  8vo.  Pp.  x+129,  with  13 
full-page  diagrams.     1921.     Bristol  :    John  Wright  «&  Sons  Ltd.     21s.  net. 

Thkrk  have  1)een  numerous  works  devoted  to  the  spleen  ;  in  the  rather  remote  past  they  dealt 
mainly  with  speculations  as  to  its  function,  and  as  late  as  1876,  Patrick  Black,  physician  to 
St.  Bartholomew's  Hospital,  brought  out  a  curious  "  Essay  on  the  Use  of  the  Spleen,  with  an 
Episode  of  the  Spleen's  Marriage — a  Physiological  Love  Story";  but  coming  down  to  the  early 
years  of  the  present  century,  the  late  Sir  Frederick  Taylor  delivered  the  Lumleian  I-ectures 
at  the  Royal  College  of  Physicians  of  I>ondon  for  1904  on  "  Some  Disorders  of  the  Spleen  ", 
supi)lemented  in  the  following  year  by  his  inaugural  address  to  the  Midland  Medical  Society  on 
"  Tlie  Sj)leen  and  its  Sufferings  ",  in  which  he  prophetically  and  rather  pathetically  remarked 
that  the  wonderful  advances  of  surgery  made  it  easier  for  a  surgeon  than  for  a  ])hysician  to 
bring  forward  novel,  interesting,  and  important  material.  In  1917  a  valuable  contribution  on 
"The  Spleen  and  Ana-mia",  by  R.  M.  Pearce,  Professor  of  Research  Medicine,  E.  B.  Krumbhaar, 
Assistant  Professor  of  Research  Medicine,  and  C.  H.  Frazier,  Professor  of  Clinical  Surgery,  all  of 
the  University  of  Pennsylvania,  struck  a  fresh  note  in  a  piece  of  team  work  on  this  organ,  in 
which  a  surgeon  took  his   place. 

Now,  with  the  publication  of  Sir  Berkeley  Moynihan's  fine  monograjjh,  which  contains  the 
material  collected  for  the  1920  Bradshaw  Lecture  of  the  Royal  College  of  Surgeons  of  England,  a 
surgeon  has  boldly  and  successfully  stepped  into  the  field  where  previously  jjhysicians  held  sway. 
As  is  well  known.  Sir  Berkeley  wrote  on  the  surgery  of  the  spleen  in  W.  \V.  Keen's  Surgcri), 
but  he  now  presents  a  much  wider  review  of  its  diseases,  and  this  course  is  fully  justified,  not  only 
by  the  comparatively  recent  extension  of  surgical  treatment  to  conditions  such  as  luemolytic 
jaundice  and  pernicious  anaemia,  but  by  the  need  for  experienced  criticism  of  the  indications  for 
splenectomy.  Thus,  in  the  description  of  polyeytlucmia  vera  or  Vaquez-Osler  syndrome,  a  warning 
is  thrown  out  that,  as  the  spleen  tends  to  keep  the  plethora  within  the  limits  com|)atible  with 
life,  splenectomy  should  not  be  performed  ;  again,  in  regard  to  the  rare  eases  in  which  the  spleen 
appears  clinically  to  be  the  only  site  of  lymphadenoma,  it  is  stated  to  be  very  doubtful  if  its 
removal  has  any  effect,  good  or  evil,  on  the  progress  of  this  disease. 

This  well-got-up  volume  contains  thirteen  chapters  dealing  respectively  with  the  anatomy, 
surgery,  and  functions  of  the  spleen,  the  pathology  of  sjilenic  diseases,  the  clinical  and  associated 
phenomena  in  splenic  disease,  pernicious  anaemia,  leukaemia,  Hodgkin's  disease,  splenic  anaemia 
and  Banti's  disease,  haemolytic  jaundice,  Gaucher's  disease,  von  Jakseh's  disease  and  polycythaemia, 
the  differential  diagnosis  condensed  into  a  table  adapted  from  Krumbhaar,  and  an  interesting 
discussion  on  the  liver  in  some  of  its  relations  to  the  spleen.  Emphasis  is  rightly  laid  on  the 
importance  of  recognizing  that  abnormal  conditions  of  the  spleen  are  not  necessarily  confined 
to  that  organ,  but  may  cause  or  be  the  result  of  pathological  changes  elsewhere  in  the  body. 

The  relations  between  the  spleen  and  other  parts  of  the  body,  especially  the  liver  and  the 
bone-marrow,  are  illustrated  by  eight  full-page  diagrams,  for  which  and  for  help  in  other  ways 
the  author  expresses  his  indebtedness  to  Dr.  O.  C.  Gruner,  his  assistant  in  his  private  laboratory. 

The  history  of  splenectomy  in  leukaemia,  which  until  quite  recently  was  widely  condemned, 
is  sketched,  and  here,  as  in  other  chapters,  the  most  recent  results  from  the  Mayo  Clinic  (up  to 
September  20,  1920)  are  quoted  ;  thus  in  26  cases  of  leuktcmia  submitted  to  splenectomy  there 
was  one  immediate  fatality,  or  4  per  cent,  but  this  mortality,  so  markedly  different  from  that 
when  the  large  size  of  the  organ  was  a  chief  reason  for  its  removal,  depends  on  the  previous 
reduction  of  the  size  of  the  spleen  by  means  of  radium.  In  the  account  of  splenic  anaemia  the 
view  is  taken  that  the  anaemia  is  not  necessarily  traumatic  but  may  be  toxic,  and  also  that  the 
same  explanation  holds  good  as  to  the  causation  of  the  gastro-intestinal  haemorrhages  ;  this 
remarkably  comprehensive  description  is  made  even  more  complete  by  the  figures  from  the  Mayo 
Clinic,  namely,  73  splenectomies  with  9  deaths,  or  a  mortality  of  12  per  cent. 

The  diagram  illustrating  the  chief  changes  in  haemolytic  jaundice  represents  "  extensive 
hepatic  fibrosis,"  and  in  the  text  the  occasional  existence  of  biliary  cirrhosis  at  the  necropsy  is 
mentioned  ;  in  the  discussion  on  the  liver  in  some  of  its  relations  to  the  spleen  it  is  stated  that 
in  haemolytic  jaundice  the  liver  is  as  greatly  enlarged  as  it  is  in  biliary  or  hyjjertrophy  cirrhosis  ; 
these  views  are  not  in  accord  with  general  experience,  and  might  therefore  perhaps  be  further 
elaborated  or  modified  in  the  second  edition  that  is  certain  to  be  required. 
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Tlic  chapter  on  pernicious  aiiicinia  contains  a  personal  communication  from  Dr.  N.  M.  I'ercy, 
of  Chicafjo — wliose  experience  of  the  sur<fical  treatment  of  tlie  (hseasc  is  <lcscril)e(l  as  unsur|>asse(l — 
on  the  diagnostic  features  that  he  considers  of  great  importance,  namely,  absence  of  hydrochloric 
acid  from  the  gastric  juice,  the  glossy  smooth  tongue,  cutaneous  pigmentation,  chronic  nephritis, 
intermittent  diarrho'a  and  vomiting,  and  nervous  manifestations  ;  it  is  noteworthy  that  in  9.5 
])er  cent  of  his  cases  there  was  evidence  of  focal  infection,  and  that  among  .'5.'{  cases  operated 
upon  and  investigated  the  gall-bladder  was  infected  in  '21..  The  cpiestion  of  splenectomy  is 
discussed  in  an  open-minded  maimer,  and  no  claim  for  cure  is  suggested,  though  half  the 
patients  operated  upon  are  improved. 

In  c-onclusion,  this  attractively  written  monograph,  wiiich  contains  interesting  historical  data 
with  a  broad  survey  of  our  most  recent  knowledge,  not  only  jjresents  the  results  of  wide  i)ersonal 
experience  and  thought,  but  provides  both  surgeons  and  physicians  with  many  suggestive  ideas. 


Qenito-urinary  Sui^gery  and  Venereal  Diseases.  Hy  Edward  Martin,  A.M.,  M.D.,  F.A.C.S., 
Br.N.iAMiN  A.  Thomas,  A.M.,  M.I).,  F.A.C'.S.,  and  Stirling  VV.  Mooriikad,  M.I).  Demy  8vo. 
Twelfth  edition,  revised.  With  424  engravings  and  21  coloured  plates.  1920.  Philadelphia 
and  London  :    J.  B.  Lip[)incott  Company,     ii'ts.  net. 

Tut:  success  of  this  rather  monumental  text-book  (901  pages  :  weight  4^  lb.)  is  attested  by  its 
having  reached  its  twelfth  edition  ;  the  book  is  so  well  known  to  English  surgeons  that  only  a  few 
remarks  on  this  new  edition  will  be  necessary. 

Though  well  bound  and  clearly  jirinted,  the  work  is  heavy  and  bulky,  and  difficult  to  read 
with  any  comfort  ;  we  think  it  would  have  been  more  convenient  if  it  had  been  issued  in  three 
volumes.  The  illustrations  are  quite  up  to  the  average  and  have  been  carefully  chosen,  but  some 
of  the  microphotographs  are  so  poorly  reproduced  that  they  convey  little  information  to  the 
reader  and  might  well  be  omitted. 

In  this  work  will  be  found  an  enormous  mass  of  facts  described  with  clearness  and  accuracy. 
The  searcher  after  new  facts  and  theories  will  not  find  much  to  interest  him,  nor  must  he  look 
therein  for  any  startling  deviations  from  the  accepted  methods  of  treatment.  We  would  even 
go  so  far  as  to  suggest  that  the  authors'  opinions  on  some  questions  of  genito-urinary  surgery 
need  revision. 

On  page  10,  in  the  discussion  of  the  treatment  of  "  the  bleeding  of  prostatics  ",  the  authors 
recommend  "  the  evacuation  of  the  blood  by  means  of  a  catheter  and  syringe  and  keeping  the 
bladder  emjjty  by  the  retained  catheter  ;  if  the  clots  cannot  be  removed  in  this  way,  perineal  or 
sui)rapubic  cystotomy  is  indicated  ;  if  bleeding  persists,  pressure  over  the  pubis,  applied  by  means 
of  compresses,  nuist  be  tried  ".  We  consider  the  last-mentioned  method  extremely  ineffectual  ; 
surely  the  removal  of  the  prostate  is  the  best  and  simplest  way  to  stop  prostatic  bleeding  !  We 
have  done  this  on  several  occasions  and  have  found  it  quite  efficient  ;  if,  for  any  reason,  it  were 
thought  unwise  to  do  a  prostatectomy,  we  should  open  the  bladder  suprapubically  and  ajiply  a 
gauze  packing  to  the  bleeding  surface. 

A  surprising  omission  is  to  be  found  under  the  heading  of  the  treatment  of  pyelitis  (pp.  635-6)  : 
no  mention  is  made  of  the  administration  of  alkalis. 

In  the  article  on  nephroj)tosis  (p.  592),  we  find  the  same  list  of  causes  as  was  set  out  in  our 
student  days  ;  tight  lacing  seems  to  have  kept  its  place  in  the  authors'  esteem  as  a  cause  of  movable 
kidney  ;  yet  it  is  fourteen  years  ago  that  we  read  of  Trekaki's  observations  on  Arab  women, 
amongst  whom  corsets  are  not  a  la  mode  ;  he  states  that  they  show  a  higher  percentage  of  cases  of 
movable  kidney  than  European  women.  It  is  true  that  the  authors  mention  the  weight  of  the 
hollow  viscera  as  one  of  the  cavises,  but  there  is  no  reference  to  the  work  of  Sir  Arbuthnot  Lane 
on  stasis  and  his  theory  of  the  pull  of  the  displaced  ascending  colon  on  the  kidney,  nor  is  Waugh's 
recent  paper  mentioned. 

If,  as  we  think,  these  are  defects  in  the  work,  yet  they  are  such  as  may  easily  be  remedied, 
and  we  hasten  to  add  that  the  book  is  a  valuable  work  of  reference  and  a  tribute  to  the  knowledge 
and  industry  of  the  authors. 


Surgical  Anatomy  of  the  Temporal  Bone.  Collection  of  Lantern  Slides,  demonstrating  the 
Surgical  Anatomy  of  the  Temporal  Hone,  with  Photographs,  Catalogue,  and  Guide.  By 
Artiu  R  Ciikati.k,  F.H.C.S.  Set  of  200  slides  in  5  boxes,  with  album  of  200  photographs 
and  catalogue.     1921.     London:    H.  K.  Lewis  &  Co.  Ltd.     £30. 

Some  thirty  years  ago  Mr.  Arthur  Cheatlc  began  to  collect  temporal  bones  of  known  age  and  sex 
in  order  to  study  the  changes  which  come  about  from  growth  and  age,  the  anatomical  variations 
which  arc  most  conmionly  met  with,  the  prevailing  types  of  structure,  the  degree  to  which  the  bone 
of  one  side  is  likely  to  differ  from  that  of  the  other  side,  and  the  changes  wrought  by  disease — all 
being  points  of  importance  to  surgeons  operating  on  the  ear.  In  tlie  course  of  twenty  years  Mr. 
Cheatle's  collection  became  the  most  complete  and  imj)ortant  representation  of  its  kind  in  the 
world.  In  order  that  other  surgeons  might  share  in  the  fruits  of  his  labour,  Mr.  Cheatle,  with  great 
generosity,  presented  his  entire  collection  to  the  Museum  of  the  Royal  College  of  Surgeons,  where 
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it  is  now  available  for  study  by  all.     He  not  only  ])rcscnted  tbe  collection,  but  prepared  and  had 
published  a  descriptive  catalojiue-fiuide  to  it  for  the  use  of  visitors. 

Surgeons  who  attended  the  Ninth  International  Otolonjical  Congress,  held  in  Boston  in  1912,  will 
remember  the  rejiort  which  Mr.  Cheatle  communicated  on  the  "  Examination  of  both  Temporal 
Bones  from  120  in(hviduals  in  reference  to  the  question  of  Symmetry  in  Health  and  Disease".  Since 
then  he  has  enriched  the  collection  by  many  further  additions.  On  this  occasion  many  surgeons 
expressed  a  regret  that  a  collection  which  Jiad  cost  so  much  time,  trouble,  and  expense  to  bring 
together,  coulcl  not  be  made  available  for  use  in  aural  cliniques  of  all  lands.  In  answer  to  this 
feeling,  Mr,  Cheatle  lias  made  his  collection  available  for  teaching  purposes  by  having  200  lantern 
slides  prepared  from  specimens  in  his  collection — all  of  them  excellent  examples  of  the  |)hoto- 
graphcr's  art.  Tlie  slides,  with  catalogue  and  guide,  can  be  had  for  £18,  while  an  album  of 
piiotographs,  in  place  of  the  slicies,  witli  catalogue  and  giiidc,  costs  £14.  The  ])rice  seems  high, 
but  is  not  more  than  covers  the  materials  and  labour  involved.  Mr.  Cheatle  deserves  the  thanks 
of  the  medical  profession  for  placing  the  labour  of  years  so  fully  at  its  disposal. 


Diathermy:    its  Production  and  Uses  in  Medicine  and  Surgery.    By  Ei.kix  P.  Cumberbatch, 

M.A.   Oxon,   M.ll.C.l'.,  Medical   Oflicer-in-Chargc,   Electrical    Department,    St.  Bartholomew's 

Hospital.     8vo.     Pp.  193  +  x.     1921.     London  :    William  Hcinemann.     21s.  net. 
DiATHKRMY  is  a  com})aratively  new  method  of  treating  disease.     As  the  term  implies,  it  is  a 
'through  heating',  in  which  an  electric  current  of  a  special  kind,  generated  by  a  special  machine, 
traverses  the  body.     The  tissues  are,  therefore,  heated  tltwii<l,Uout. 

The  book  ojiens  with  an  historical  note  dealing  with  the  work  of  Tesler  and  D'Arsonval, 
following  a  discussion  of  Nagelschmidfs  method,  who  was  really  the  first  to  introduce  and  popu- 
larize the  new  treatment  in  this  country.  Various  forms  of  the  apparatus  are  described  in  detail, 
and  careful  illustrations  are  given,  showing  the  metliod  by  which  the  s|)arks  are  obtained. 

Cha])ter  5  deals  with  the  jihysiological  effects  of  diatJiermy,  and  it  is  jjointed  out  that  there 
is  a  very  dehnite  reaction  on  the  ])art  of  the  tissues  to  the  current.  Alterations  in  the  l)lood- 
pressure  arc  noticed  ;  in  one  instance  there  was  a  fall  of  10  nun.  in  the  systolic  blood-pressure,  while 
other  charts  illustrate  the  fact  that  there  is  a  dehnite  increase  in  the  tcmijcraturc.  Generally 
sj)caking,  as  tlie  result  of  the  experiments  described  in  Chapter  (5,  there  is  an  elevation  of  tempera- 
ture, varying  from  2"^  to  9°. 

Chapter  7  deals  with  medical  diathermy,  in  which  the  therapeutic  effects  of  heat  are 
distributed  generally,  either  to  the  body  as  a  whole,  or  to  the  j»irt  affected.  Careful  details  are 
supplied  as  to  the  method  of  application  of  electrodes,  and  indications  as  to  the  strength  of  the 
current  required  for  various  conditions. 

Sections  HI,  IV,  and  V  of  this  chajjter  deal  with  some  of  the  medical  conditions  for  which 
diathermy  has  been  used  with  consideralMe  benefit,  and  they  include  circulatory  disturbances, 
neuritis,  sciatica,  arteriosclerosis,  i)aralysis  agitans,  and  gonorrheal  infections. 

Chapter  8  considers  the  use  of  diathermy  in  surgery,  and  opens  with  an  illustration  indi- 
cating the  amo\mt  of  destruction  caused  when  the  active  electrode  is  placed  in  contact  with 
the  tissues.  In  diathermy  the  electrode  is  cold  when  it  is  ])laced  on  or  in  the  tissues,  and  remains 
cold  until  the  current  jjasses  to  it  from  the  negative  electrode.  Anyone  who  lias  seen  the 
cauterizing  effect  of  this  diathermy  in  surgical  conditions  must  lie  astonished  at  tlie  wide  area  of 
destruction  created.  Illustmtions  of  the  different  forms  of  electrodes  for  use  are  Hgured,  and 
details  are  given  as  to  their  methods  of  apj^lication. 

In  Section  IV,  the  treatment  of  cases  by  diathermy  is  described,  and  the  attention  of  the 
reader  is  directed  to  the  danger  of  using  this  process  of  cauterization  in  the  neighbourhood  of  large 
arterial  channels,  which  must  always  be  ligatured  as  a  preliminary  ;  otherwise  dangerous,  even 
fatal,  secondary  hicmorrhage  may  supervene. 

In  Section  V,  particulars  of  some  cases  treated  are  given  :  growths  of  the  mouth  and  throat, 
palate,  and  tonsil,  inoperable  carcinoma  of  the  breast,  rodent  ulcer,  warts,  and  papillomata 
of  the  bladder.  It  is  in  connection  with  this  latter  affection  that  diathermy  finds  one  of  its 
greatest  uses  in  surgery. 

The  book  is  well  printed,  tlie  illustrations  are  clear,  there  is  an  efficient  index,  and  the  author 
is  modest  in  his  claims  on  behalf  of  what  is,  at  present,  an  experimental  method  of  treatment. 
The  method,  however,  will  undoubtedly  fill  an  important  place  in  the  therapeutics  of  both 
medicine  and  surgery. 


The  American  Year-Book  of  Anaesthesia  and  Analgesia.  Edited  by  F.  H.  McMechan,  A.M., 
M.D.,  with  the  help  of  84  contributors.  Vol.  ii,  for  the  years  1917-1918.  Large  4to.  Pp. 
471,  with  175  illustrations.  1921.  New  York:  Surgery  Publishing  Co.  $10. 
The  American  Year-Book  of  Anaesthesia  and  Analgesia  pufjlished  in  .lanuary,  1921,  is  a  compre- 
liensive  collection  of  instructive  papers  describing  researches  undertaken  and  advances  made 
during  1917  and  1918.  The  Editor  has  given  prominence  to  subjects  of  clinical  importance,  and 
has  placed  side  by  side  articles  by  authors  holding  opposite  views,  thus  supplying  the  reader  with 
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C'vidcnco  from  wliicli  to  foiin  his  own  opinion  in  nialtcrs  of  u  controvfisiiil  nature.  In  some 
instances,  however,  the  contradictory  statements  contained  in  papers  l)y  different  authors  fail 
to  l)c  of  vahic  owinji;  to  hick  of  (hifii.  For  exampU',  .Mytinyer  states  tiiat  in  anastheti/.inir  epileptics, 
convulsive  seizures  are  almost  constantly  to  he  dealt  with  :  on  the  other  hand  Collier,  with  a  liirjic 
ex|)erience.  Imds  it  exceptional  to  sec  a  convulsive  attack.  If  Mytinjfcr  had  uiven  details  of  the 
methods  of  ana-sthesia  employed   by  him.  some  tiseful   deductions  miirht  have  been  obvious. 

In  the  section  on  complicatinji  factors  of  an;estliesia  are  two  contributions  on  heart  lesions 
by  \Villius  and  Kichardson  res|)ectively.  \Villius  is  of  opinion  that  "the  }i:cneral  tendency  is  to 
re(iuirc  too  ureat  a  mar<>in  of  cardiac  safety  in  surgical  work  "'  ;  he  has  taken  as  his  material  such 
lesions  as  mitral  stenosis,  aortic  disease,  aurieidar  fibrillation,  and  auricular  flutter  ;  it  would  have 
enhanced  the  value  of  his  work  if  his  material  had  included  also  such  lesions  as  fatty  dcfjcnera- 
tion,  septic  myocarditis,  and  pericarditis. 

Richardson  deprecates  the  use  of  scopolamine  in  |)atients  with  cardiac  lesions,  and  repeats 
the  warninti  note  as  to  the  delusion  that  tias  and  oxy<>en  is  the  safest  of  all  general  ana-stheties — 
he  holds  the  o|)inion  that  this  anusthetic  is  far  from  safe  in  cases  of  broken  (iompensation  and 
anaiuii  |)ectoris.  \Vith  reference  to  the  use  of  ether  and  chloroform  in  these  eases,  Richardson 
lays  stress  on  the  im|)ortance  of  "  mixinif  the  drujfs  on  the  mask  as  indicated  and  not  according  to 
any  preconceived   formula  "\ 

The  history  of  open  ether,  from  its  introduction  in  189.'}  by  Dr.  Prince  up  to  the  present  time, 
is  well  described  by  i)r.  Herb,  who  makes  several  points  in  favour  of  this,  as  comj)ared  with  other 
methods  of  ether  administration,  anil  jiivcs  strong  reasons  for  concluding  that  the  conservation 
of  body  heat  is  "  of  much  greater  importance  than  is  the  warming  of  the  ether  vapour  ".  This 
question  of  the  value  or  otherwise  of  warming  ether  vapour  is  discussed  from  different  points  of 
view  by  Shipway  and  Pembrcy  on  the  one  hand,  and  MeCarty  and  Davis  on  the  other. 

Mann,  of  Rochester,  has  contributed  two  valuable  |)ai)ers  on  the  effects  of  etherization  upon 
the  blood  and  upon  the  vascular  reflexes,  in  which  he  shows  that  with  surgical  degrees  of  etheriza- 
tion phagocytosis  is  increased  and  not  decreased  ;  also  that  with  ether  tension  high  enough  to 
abolish  the  corneal  reflex,  the  blood-j)ressurc  falls,  and  that  there  is  less  tendency  to  a  fall  with 
lower  degrees  of  ether  tension  such  as  produce  so-called  "  light  anan-ithesia  "'.  The  work  of  Muns 
on  shock  has  also  a  bearing  on  this  problem  of  what  is  the  best  degree  of  etherization  for  the 
I)ur])ose  of  j)reventing  shock  ;  the  author  maintains  that  shock  is  produced  by  surgical  stimuli 
and  by  ether  stimuli,  and  that  these  two  factors  ought  "  to  be  properly  balanced  '\ 

Emhley's  remarks  concerning  the  jjhysio-pathology  of  ethyl  chloride  will  be  of  interest  to 
many  an;esthetists  who  wonder  why  this  drug  is  not  more  popular.  The  salient  points  elicited  by 
this  piece  of  research  are  that  ethyl  chloride  causes  lowered  blood-pressure  through  a  w-eakened 
action  of  the  heart,  and  that  vagus  danger  is  due  to  concentration  of  the  anaesthetic,  which  can  be 
regarded  as  comparatively  safe  only  when  care  is  taken  that  the  corneal  reflex  is  not  abolished. 

The  ex|)eriences  of  ana'sthetists  in  war  surgery  are  interestingly  written  by  Howell,  Marshall, 
Corfield,  and  Vignes  abroad,  and  AleCardie,  Silk,  Boyle,  and  Clarke  at  home. 

The  section  on  local  ana'sthesia  is  well  illustrated  and  contains  good  detailed  accounts  of  the 
teclmique  necessary  for  successful  analgesia  in  various  operations,  including  appendicectomy, 
laminectomy,  Ciesarean  section,  thyroidectomy,  and  others. 

The  index  of  current  literature  of  anjcstliesia  will  be  hel|)ful  to  students  investigating  any 
particular  branch  of  this  subject  ;  the  book  as  a  whole  is  extremely  interesting,  and  abounds 
in  useful  information. 

Indispensable  Orthopaedics.  By  F.  Calot,  Surgeon-in-Chief  to  the  Orthopa>dic  Institute  at 
Berck.  .Second  English  edition,  translated  from  the  seventh  French  edition  by  A.  II. 
RomN.sox,  M.D.,  M.R.C.S.  Large  8vo.  Pj).  xii  +  1108,  with  1140  figures  and  8  coloured 
plates.     1921.     London  :    Ballierc,  Tindall  &  Cox.     42s.  net. 

This  important  book  undoid)tedly  represents  the  fullest  and  most  authoritative  work  on  the 
subject  of  conservative  surgical  treatment  of  bone  and  joint  tuberculosis,  and  it  also  gives  a  good 
account  of  the  orthopadie  affections. 

The  importance  of  the  treatment  of  bone  and  joint  tuberculosis  by  immobilization,  open  air, 
and  heliotherapy  was  never  greater  than  to-day,  because  whilst  most  medical  practitioners  and 
surgeons  are  convinced  that  operative  measures  should  play  only  a  minor  j)art  in  this  matter, 
they  are  by  no  means  familiar  with  tlie  necessities  of  the  con.servative  methods. 

The  author  in  his  j)refaee  and  in  the  text  writes  as  though  his  object  was  to  instruct  the  geneia! 
l)ractitloner  how  to  undertake  the  treatment  of  these  cases  himself.  We  feel  quite  sure  that  this 
is  entirely  wrong.  Let  any  medical  n\an  visit  the  institute  at  Berck  Plage  or  at  Alton  and  then  ask 
himself,  •■  .Am  I  justified  in  keeping  early  cases  of  hij)  or  s])inal  disease  inidcr  my  own  care  when  I 
might  send  them  to  an  institute  ?  "'  It  is  the  greatest  mistake  to  think  that  conservative  treatment 
is  easier  than  operative.  It  may  be  true  that  tlie  puncture  and  aspiration  of  an  abscess  is  an  easy 
thing,  but  the  eflicient  mechanical  and  hygienic  treatment  of  the  case  requires  judgement,  patience, 
and  the  resources  of  a  special  institute. 

The  o|)ening  ehajjters  of  the  book  dealing  with  methods  and  apparatus  are  invaluable  for  their 
wealth  and  clearness  of  detail.     The  book  docs  not  deal  with  any  com})lieated  operative  j)rocedures 
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such  as  bone  grafting  or  open  operations  for  congenital  dislocation  of  the  hip,  and  in  this  respect 
is  an  incomplete  presentation  of  modern  orthopa'dic  surgery.  But  it  represents  the  outcome  of 
long  and  patient  work  with  a  vast  nimiber  of  patients,  and  it  thus  forms  the  most  authoritative 
exjiosition  of  conservative  ortbop.Tdics. 

The  present  edition  has  relegated  Abbott's  treatment  of  scoliosis  to  a  very  minor  place  ;  the 
subjects  of  adult  coxa  vara  and  the  surgical  treatment  of  infantile  paralysis  are  dealt  with  at  greater 
length. 

The  illustrations  are  clear  and  profuse,  and  the  English  text  is  beyond  criticism. 


Urologische    Operationslehre     (Essays   on    the    Oj)erative    Surgery   of    the    Urinary     Organs). 

Edited  by   I'rofessor   I)n.  Voelcker  and  the  late  l*rofessor   Dr.  Wossidlo.     Pp.  572,  with 

445  illustrations,  some  of  which  are  coloured,  and  '.i  coloured  plates.     1921.     Leipzig  :     George 

Thieme.     Unbound,  M.  190  ;   bound,  M.  225. 
This  book  consists  of  essays  by  eleven  authors  on  the  operative  surgery  of  the  genito-urinary 
organs  ;    the  title   'urologische'  is  a  misnomer,  as  oi)erations  on  the  testicle,  the  vas.  and  the 
seminal  vesicles  are  included. 

The  volume  is  a  most  attractive  one,  being  well  bound,  well  printed,  and  most  excellently 
illustrated.  The  various  chapters  are  not  all  of  the  same  value,  as  is  almost  inevitable  in  a  work 
of  a  collective  nature  ;    on  the  whole,  however,  the  level  maintained  is  very  high. 

The  chapters  by  I'rof.  Dr.  Kiimmell,  of  Hamburg,  are  particularly  well  written  and  of  great 
interest  ;  they  deal  with  the  operations  on  the  kidney  and  its  pelvis.  As  well  written,  but  of  even 
more  interest  are  the  articles  by  Prof.  Dr.  Voelcker,  of  Ilalle,  who  writes  on  the  operative  surgery 
of  the  bladder  ;  they  contain  several  original  observations  and  suggestions,  and  are  thoroughly 
up  to  date. 

The  heading  of  this  cha})ter  by  Voelcker  (Blutige  Operationen  der  Harnblase)  is  difficult  to 
translate  ;  perhaps  'ojien  operations'  is  the  nearest  approach  in  our  language  ;  it  seems  to  us  to 
be  an  unfortunate  term  to  apply  to  these  operations,  as  they  by  no  means  possess  a  monopoly  in  the 
shedding  of  blood. 

The  value  of  the  book  is  enhanced  by  the  excellent  bibliography  appended  to  each  section  : 
this  is  not  intended  to  be  exhaustive,  but  to  direct  the  reader  to  the  best  that  has  been  written  on 
the  subject.  It  is  curious  to  observe  how  often  German,  American,  and  even  French  authors  are 
quoted,  and  how  seldoiti  the  British  urologist  figures  in  these  lists  ;  only  five  are  mentioned,  and 
one  of  these  is  disguised  under  the  alias  of  'H.  Tompson'. 

The  editing  has  been  most  conscientious,  and  there  are  very  few  misprints  ;  we  consider  that 
this  volume  is  worth  the  labour  of  translation. 


The  Principles  and  Practice  of  Surgery.  By  Herman  A.  Havavld,  Clinical  Professor  of 
Surgery  in  New  York  University.  2  vols.  Large  8vo.  Pp.  2482,  with  1044  figures. 
1921.     New  York  and  London  :    D.  Appleton  and  Co.       £4  4s.  net. 

This  new  American  text -book  of  surgery  is  a  carefully  written  and  well  proportioned  work.  It 
has  the  advantages  and  the  disadvantages  of  a  one-man  book  as  compared  with  a  system  by 
many  authors,  but  we  are  inclined  to  think  that  in  this  case  the  former  outweigh  the  latter. 

The  first  volume  deals  with  woinids,  infections,  necrosis,  injuries,  and  tumours.  The  section 
on  bacteriology  and  the  pathology  of  infective  diseases  is  full  and  complete,  occupying  nearly  one 
fifth  of  the  whole  work. 

The  second  volume  describes  deformities,  the  surgery  of  the  spine,  head,  neck,  face,  chest 
and  abdomen. 

The  latter  section,  including  the  surgery  of  the  rectum  and  genito-urinary  system,  is  com- 
pressed into  a  little  more  than  five  hvmdred  pages,  which  necessitates  a  very  great  curtailment 
of  the  many  subjects  treated.  Nevertheless  we  are  boimd  to  admit  the  great  skill  and  judgement 
on  the  part  of  the  author  in  including  the  essential  points  of  every  part  of  his  subject. 

The  work  is  an  academical  suinmary  of  surgical  principles  and  practice  rather  than  a  practical 
guide  to  the  student  or  practitioner.  A  noteworthy  feature  is  tlie  reference  to  articles  in  the 
literature  which  ends  each  chapter  ;  but  we  think  this  might  have  been  improved  if  references  to 
original  articles  instead  of  to  quotations  had  been  given.  For  example,  one  reads  with  some 
interest  that  Buck  is  to  be  credited  with  originating  the  idea  of  the  extension  treatment  of  fractures  ; 
but  on  turning  up  the  reference  we  are  referred  to  a  quotation  by  von  Volkmann  in  Pitha-Bill roth's 
handbook. 

The  illustrations  do  not  compare  favourably  with  those  of  modern  text-books,  and  we  think 
that  there  has  been  a  want  of  judgement  in  giving  many  figures  of  operations  such  as  those  of 
arthroplasty  of  the  hip  and  knee  and  resection  of  the  posterior  nerve  roots,  and  leaving  unillus- 
trated  more  common  operations  the  results  of  which  are  in  less  dispute. 

Nevertheless  we  think  that  the  book  as  a  whole  presents  a  very  fair  and  well-balanced 
summary  of  the  science  and  art  of  surgerv. 


REVIEWS    AND    NOTICES    OF    BOOKS  319 

Qeneral  Practice  and  X  Rays :  a  Handbook  for  the  General  Practitioner  and  Student, 
liv  Ai.iCK  V.  Knox,  M.B.,  li.Cli.  VVitli  cluipters  on  Instrunientation  Ijy  Hobkkt  Knox, 
M.l).     Crown  8vo.     Pp.  214,  with  88  illustrations.     1021.     London  :  A,  «&  C.  Black.     15s.net. 

I'ndkk  the  above  hoadinu  a  most  useful  little  manual  has  been  jjublished  by  Messrs.  A.  &  ('.  Black 
in  The  Kdiuburiih  Medical  Series.  It  supplies  a  louji-Celt  need  in  <iivin<i  to  the  jfeneral  practitioner 
a  jrood  idea  of  tlie  svavv  of  modern  .r  rays. 

There  has  i)een  a  prevalent  idea  that  the  only  useful  function  of  a;-ray  examination  lies  in  the 
elucidation  of  fractures,  and  injuries  to  bones  and  joints.  This  hook  indicates  clearly  the  many 
other  spheres  of  usefulness  for  A'-ray  examination.  It  is  divided  into  two  jwrtions-  the  first  deals 
fully  with  the  value  of  x'  rays  in  diagnosis,  and  indicates  clearly  the  many  directions  in  which  they 
|)rove  helpful.  Another  chapter,  also  very  necessary,  reviews  their  position  in  re<^ard  to  the 
treatment  of  disease.     This  is  fjood,  but  very  brief. 

The  second  i)art  deals  with  the  instruments  necessary  to  the  |)ro<luction  of  ^r  rays.  It  is  clearly 
and  concisely  written,  and  explains  to  the  uninitiated  the  methods  and  api)aratus  used. 

Radiology  is  a  science  which  is  advaneinj)-  by  leaps  an<l  bounds,  and  remarks  made  to-day 
are  almost  history  to-morrow.  This  book  is  of  great  service  because  of  the  clear  way  it  demonstrates 
what  can  l)c  done  in  diagnosis  and  treatnient  by  modern  a;-ray  apparatus. 


Diseases  of  the  Bar.  By  Philip  D.  Kerrison,  M.D.  Second  edition,  revised  and  enlarged. 
Pp.  xxii  +  596,  with  832  illustrations  in  text  and  2  full  ])ages  in  colour.  1921.  Philadelphia 
and  London  :   J.  B.  Li[)])incott  Company.     35s.  net. 

We  can  thoroughly  reconnnend  this  excellent  book.  Whether  it  be  the  general  surgeon  who  refers 
to  it  because  he  must  occasionally  tackle  an  acute  mastoid,  the  yoimg  otologist  who  desires  help 
in  the  treatment  of  an  acute  otitis  media,  or  the  more  experienced  man  who  looks  for  guidance  in 
a  dillieult  ease  of  brain  abscess,  each  will  find  something  that  he  needs  in  the  volume.  We  believe 
that  the  book  will  take  the  place  that  Politzer  has  so  long  held  on  our  shelves,  with  this  difference, 
that  it  is  far  more  readable  than  the  Austrian  book,  and  in  it  a  single  point  can  much  more  readily 
be  looked  up. 

The  book  is  essentially  practical,  but  with  this  the  scientific  work  done  on  the  ear  is  well 
blended  ;  above  all,  the  author  is  clearly  a  man  of  princi])le  who  has  his  j)atient*s  welfare  first  before 
him.  It  is  not  to  be  expected  that  anyone  will  agree  with  everything  that  is  said  in  a  volume  of 
this  size.  When  he  wants  an  independent  view  the  author  is  able  to  take  it,  and  is  prepared  to 
break  with  tradition  if  he  think  the  evidence  demands  it.  It  is  hard  in  such  a  work  to  pick  out 
one  chapter  above  the  others.  We  have  found  that  on  labyrinthine  disease  particularly  useful, 
the  clinical  varieties  of  labyrinthitis  are  well  differentiated,  and  the  tests,  and  the  physiology  of 
the  vestibule  are  set  out  as  clearly  perhaps  as  is  possible.  The  chaj)ter  shows  us  how  very 
little  we  knew  of  the  subject,  and  how  conjectural  is  much  that  we  believe  we  do  know. 

We  wish  this  book  every  success  on  both  sides  of  the  Atlantic,  and  shall  be  pleased  to  welcome 
its  author  in  the  event  of  his  crossing  over  to  ours. 


Clinical  Surgery  by  Case  Histories.  By  Artiuh  E.  Hertzlkr,  M.I).,  I^h.D..  F.A.C.S., 
I'rofessor  of  Surgery  in  the  I'nivcrsity  of  Kansas.  In  2  vols.  Pp.  1083,  with  483  illustrations. 
1921.     London  :    Henry   Kimpton.     £5  net. 

These  vohmics  deal  with  the  whole  range  of  clinical  surgery  from  a  novel  point  of  view,  that  of 
ease  histories  ;  in  fact,  the  volumes  are  made  up  almost  entirely  of  case  histories  arranged  topo- 
graphically. 

The  practical  side  of  surgery  is  kej)t  to  the  fore.  em|)hasis  being  laid  on  diagnosis  and  indica- 
tions for  treatment.  The  books  are  i)rofuscly  illustrated  by  nearly  live  lunulred  photographs, 
including  skiagrams  and  micro-photographs  :  these  the  author  rightly  considers  a  very  valuable 
feature  of  the  work. 

The  first  twenty-eight  pages  are  devoted  to  general  principles,  and  bristle  with  poignant 
remarks,  which  all  surgeons  may  well  read.  For  instance  :  "The  surgeon  nuist  have  a  "change 
of  pace'  as  the  baseball  pitchers  say".  '•Once  the  surgeon  has  diagnosed  the  disease  he  must 
diagnose  the  patient  ".     "  Some  operate  rapidly,  one  might  say  uproariously  ". 

Case  histories  then  follow,  each  being  detailed  under  the  "headings  of  history,  examination, 
diagnosis,  treatment,  pathology,  after-course,  and  comment. 

The  cases  have  all  been  under  observation  at  the  Halstead  Hospital,  and  each  has  been 
selected  on  account  of  some  outstanding  point  of  interest  ;  as  the  writer  says,  they  represent 
sober  after-thought,  rather  than  "  achievement  on  parade  '".  Pathology  has  been  presented  with 
the  greatest  possible  brevity,  this  obviously  being  the  best  plan  in  a  book  which  is  essentially 
clinical. 

We  can  strongly  recommend  the  reading  of  this  work.  It  has  an  attractive  freslmess,  and 
a  freedom  from  convention  and  tradition  :  it  is  brimful  of  common  sense,  and  gives  one  an 
opportunity  of  reviewing  clinical  cases  from  a  new  and  [)ractical  standpoint. 
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On  Bone  Formation:  its  Relation  to  Tension  and  Pressure.  By  Dr.  Murk  Jansen,  O.B.E., 
Lecturer  on  Ortliopiedic  Sur<iery,  I'niversity  of  Leiden.  Large  8vo.  Pp.  114,  54  figures. 
1920.     London  :    Longmans,  Green  &  Co.     20s.  net. 

It  is  refreshing  to  read  a  surgical  book  of  to-day  which  is  frankly  non-utilitarian  in  its  aini  and 
scope.  After  a  short  review  of  the  literature  dealing  witli  the  subject  of  pressure  and  tension  in 
their  relation  to  bone  formation,  the  author  discusses  the  j)roblem  of  the  internal  architecture  of 
various  normal  and  morbid  bones.  His  main  thesis  is  that  tension  forces  have  no  part  in  the 
determination  of  the  structure  of  bones,  but  that  ]}ressure  force  is  the  sole  and  dominating  factor. 
These  problems  are  discussed  in  relation  to  the  up])er  end  of  the  femur,  the  calcaneum,  the 
ankylosed  knee,  the  mandible,  and  cranial  bones.  After  a  detailed  consideration  of  the  conditions 
of  origin  of  cancellous  tissue,  the  final  chapters  deal  with  bone  formation,  the  form  of  bones,  and 
the  purposive  factors  in   bone  formation. 

Perhaps  the  most  suggestive  parts  of  the  book  are  those  which  deal  with  the  reaction  of  bone 
tissue  to  ])ressure  and  the  conditions  in  which  this  will  lead  cither  to  growth  or  absorjition. 

Considering  the  highly  abstruse  nature  of  the  subject,  the  autlior  may  be  congratulated  on 
the  clearness  of  language  in  which  it  is  expressed.  The  photographs  of  macerated  bones  in  section 
form  one  of  the  most  valuable  features  of  the  work. 


Injuries    and    Diseases    of  the    Bones    and    Joints:     their  Differential   Diagnosis  by  means 

of  the   Roentgen   Rays.     Bv   F.  H.  Bakt.ikr,  M.l)..  and  C.  A.  Watkrs,  ALD.    Royal  8vo. 

Pp.  ;M.!),  witli  •.y.V.i  illustrations.  1921.  London  :  IL  K.  Lewis  &  Co.  Ltd.  £3  10s.  net. 
This  most  valuable  and  up-to-date  work  consists  of  a  veritable  atlas  of  the  skiagrams  of  normal, 
injured,  and  diseased  bones  and  joints.  Accompanying  the  pictures  is  a  dearly-written  account 
of  these  conditions,  princij)ally  with  a  view  to  aiding  diagnosis.  No  doubt  in  future  editions  the 
value  of  the  work  will  be  increased  by  the  inclusion  of  a  greater  number  of  pictures  of  different 
varieties  of  the  complicated  tyjies  of  fracture,  such  as  those  of  the  jjclvis. 

The  results  of  special   forms  of  treatment,  such  as  bone  grafting,  are  only  dealt  with   very 
briefly,  and  this  too,  we  think  might  be  enlarged  with  advantage. 

A  remarkably  complete  and  typical  collection  of  different  forms  of  bone  tumour  is  presented, 
and  there  are  several  figures  illustrating  luvmophilia. 

The  section   on  tuberculous  disease  of  the  spine  is   poorly  illustrated,  and  we  should  have 
thought  the  importance  of  this  part  of  the  subject  would  have  deserved  much  fuller  treatment. 


Chirurgie  de    Guerre   et   dapres-Guerre.      By  Auoustk   Broca.     Roval  8vo.     Pp.  479,    with 

r)4.}  figures.  1921.  Paris:  Masson  &  Co.  *  25  fr. 
Many  British  surgeons  will  be  familiar  with  the  two  War  Medical  Manuals  which  tiiis  writer  pub- 
lished dealing  witli  the  immediate  and  late  effects  of  wounds  of  the  bones  and  joints.  This  volume 
appears  to  be  in  the  main  an  amplification  of  those  two  small  books,  and  deals  almost  entirely  with 
similar  subjects.  The  first  chapters  deal  with  the  general  organization  of  the  hospitals  in  which 
the  author  w-orkcd,  and  with  statistics  ;  those  that  mention  the  former  are  not  full  enough  to  in- 
struct anyone  unfamiliar  with  the  general  outline  of  the  French  Medical  Service,  and  to  those  who 
are  they  would  be  suijcrfluous  :  the  statistics  arc  founded  on  less  than  .'{000  cases,  and  are  of 
course  liable  to  the  usual  errors  if  an  attempt  is  made  to  follow  out  any  deduction  from  them. 

The  general  jirinciples  of  wound  treatment,  removal  of  foreign  bodies,  etc.,  seem  to  be  those 
which  were  ajjproved  by  British  surgeons  ;  we  get  no  chapter  on  recent  abdominal  wounds,  for 
the  author  had  no  exj)eriencc  of  such.  He  does  not  suggest  that  he  obtained  any  definite  ojiinion 
as  to  the  value  of  exploration  with  a  needle  in  vague  chest  conditions,  or  as  to  the  necessity  of 
evacuating  collections  of  blood  in  the  pleura — questions  which  we  know  were  being  hotly  debated 
in  French  surgical  societies  at  the  very  time  these  cases  were  being  treated. 

The  cha])ters  on  the  late  treatment  of  v.'ounds  of  joints  and  bones  are  those  which  justify  the 
publication  of  the  volume  ;  much  of  their  interest  centres  round  the  question  of  esquillectomy, 
and  Broca  argues  in  favour  of  a  moderate,  delayed  operation,  much,  we  believe,  as  most  British 
surgeons  would,  and  makes  a  good  case  for  his  view  that  this  is  really  what  Oilier  held,  even  though 
his  followers  have  argued  that  he  favoured  esquillectomy,  primary  and  '  large  '. 

It  is  an  obviously  honest  candid  picture  of  a  personal  but  limited  experience  ;  is  it  unfair  to 
admit  to  being  disappointed  in  deriving  from  its  perusal  no  more  defined  and  clear-cut  views  ?  If 
so,  the  blame  must  be  given  to  the  author's  earlier  writings,  from  which  we  were  led  to  anticipate 
a  much  clearer  surgical  vision  than  this  volume  displays. 
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THE    TUBE    SKIN-FLAP    IN    PLASTIC    SURGERY. 

IJy    II.   r.    I'K  KKHILL    and    .1.    WKNKUKW   WIIITK,    Dinkijin,    Nkw   Zkai.am). 

TiiK  exact  ori<>in  of  the  "tube-flap"  is  dillicult  to  trace.  Many  unlined  flat  flaps,  if  they 
lived,  converted  themselves  into  tube-flaps  by  reason  of  the  cicatricial  contraction  which 
resulted  on  their  luider  surfaces.  This  may  have  originated  the  observation  that  if  a  long 
flap  did  not  die  it  became  a  tube,  and  conversely,  that  a  tubed  flap  would  be  more  viable 
than  a  flat  flap.  (See  Fig.  324.)  It  does  not,  however,  seem  to  have  attracted  any  par- 
ticular notice,  since  no  text-books  mention  it.  The  kinemato-plastic  flaps  of  Vanghetti 
and  Putti  depend  for  their  viability  and  usefulness  upon  the  adoption  of  the  tube  form, 
although  these  authors  do  not  draw  attention  to  this  fact. 

The  tube-flap  probably  was  first  extensively  used  as  a  means  of  maintaining  the 
nourishment  of  large  flaps  at  the  Queen's  Hospital,  Sidcup,  during  the  war,  when  it  was 
extensively  employed  by  Major  Gillies,  Major  Waldron.  I>ieutenant-Colonel  Newland, 
and  one  of  the  writers  (H.  P.  P.).  It  was  then  chiefly  used  for  the  purpose  of  conveying 
tissues  from  the  chest  or  low  down  on  the  neck  to  some  part  of  the  face,  with  extra- 
ordinarily satisfactory  results.  The  tube-flap  and  tube-graft  are,  however,  capable  of 
considerable  extension  of  usefulness,  and  it  is  with  the  object  of  calling  attention  to  this 
aspect  that  the  present  conmiunication  is  made.  j 


THE  TUBE-FLAP  AND  THE  TUBE-GRAFT  IN  FACIAL  SURGERY. 

BV     II.     P.     PiCKKIUI.I.. 

The  tube-flap  iu  plastic  facial  surgery  is  used  to  convey  tissue  to  the  face  from  the 
chest,  neck,  scalp  or  forehead  in  a  viable  condition.  It  has  the  obvious  advantage — 
besides  that  of  almost  certain  vitality — of  avoiding  additional  scars  on  the  face  ;  in  fact 
so  great  an  advantage  is  this  that  the  author  has  now  almost  entirely  abandoned  the 
practice  of  cutting  flaps  from  one  part  of  the  face  to  remedy  a  loss  or  defect  of  some  other 
part  of  the  face.  So  far  as  present  observations  go.  the  limit  of  lengtli  of  such  tube-flaps 
has  not   l)een   reached.      {Fi<ls.   :j'27,   328,  329). 

Technique  of  the  Operation. — A  neck  tube-flap  is  fashioned  as  follows  : 

1 .  Two  parallel  incisions  are  made  along  the  line  of  the  sternomastoid  about  2  inches 
apart.  The  skin,  subcutaneous  tissue,  and  platysma  are  then  dissected  off  the  sterno- 
mastoid, thus  forming  a  broad  flat  flap.  The  two  edges  of  the  flap  are  now  brought 
together,  with  the  skin  surface  outwards,  and  sutured  accurately,  thus  forming  a  "tube*. 
The  skin  margins  of  tlie  wound  are  then  freely  undermined  and  brought  together,  leaving 
the  "tube"  hanging  free  for  the  greater  part  of  its  length,  but  united  to  the  neck  at  its 
U[)per  and  lower  ends  (Fig.  310). 

The  author  prefers  in  this  class  of  tube — i.e.,  where  there  is  no  direct  arterial  supply 
or  venous  return — to  leave  it  for  ten  days  or  a  fortnight  until  the  margins  have  well 
imited  before  swinging  it  up  on  to  the  face.  By  this  procedure  the  possibility  of 
the  introduction  of  sepsis  into  the  length  of  the  tube  is  considerably  lessened  (Fig.  311). 
This  of  course  is  a  most  im|)ortant  point,  since  any  serious  sepsis  in  the  substance  of  the 
tube,  if  it  extends  across  its  whole  diameter,  is  almost  e(|ual  to  dividing  it  with  a  knife 
as  far  as  the  vitality  of  the  free  end  of  the  graft  is  concerned. 

2.  The  lower  end  of  the  tube,  with  or  without  any  additional  flat  flap,  is  divided, 
swung  up  to  the  face,  and   inserted   accurately   in   its  pn>pare(l   bed   (Fig.  .'{12). 
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;}.  At  the  end  of  ten  days  the  tube  is  divided  at  its  distal  end  and  opened  out  Hat 
again.  The  scar  in  the  neck  is  excised  and  the  flap  reinserted  into  the  neck  ;  thus  the 
onlv  tissue  ultimately  lost  from  the  neck  is  from  the  lower  end  near  or  below  the  clavicle. 


Fr(i.  312,  Kii:.  :;i:;.  I'l^.  ."H, 

l"l(i.  3(l!l. — Totiil  k)ss  o£  iippci-  ;iik1  lower  lii)S.  lUustnite.s  the  tvjie  of  wise  suitobk'  for  restoration  by  tube-grafts. 
Auar.  18.  1917. 

i'Ki.  .SKI. — Shows  cither  a  tube-fliip  or  tube-graft  iti  process  of  formation  from  tlie  neck. 

1*'IG.  311. — Tube-flap  formed  from  the  neck,  hanging  free  except  for  attachment  at  both  ends.  It  remains  thus  for 
ten  days,  when  its  lower  end  is  divided  and  the  graft  swung  into  the  desired  position. 

Fi(i.  312. — Tube-graft  swung  into  prepared  jiosition  for  restoration  of  the  lower  lip.  Tube  still  attached  at  its 
Jiosterior  end. 

I'lti.  313.— Double  tube-Hap  formed  by  the  superimposition  of  a  scalp  Hap  ujion  tlie  neck  flap.  I'reliminary  stage 
for  restoration  of  upper  lip. 

The  neck  flap  (ilerived  from  what  wa-s  not  required  for  the  restoration  of  tlie  lower  lip)  serves  as  an  artificial 
mucous  membrane,  and  the  scalp  Hap  as  the  outer  skin  of  the  upper  lip,  tlms  enabling  the  patient  to  grow  a 
moustache  if  desired. 

Vic.  314. — .Siiows  complete  restoration  of  upper  and  lower  lii>s  of  patient  shown  in  Fir/.  309  by  means  of  tube- 
grafts.     Dec.  28,  1919. 


This  area,  if  large,  can  always  be  skin-grafted,  and  in  any  case  is  in  a  favourable  situation 
(Fig.  320). 

4.  'Caterpillar"  grafts.     Should  the  tube  not  be  long  enough  for  its  original  intention 
(indeed  it  may  sometimes  with  advantage  be  purposely  made  short),  it  may  be   "cater- 
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pillared"  into  i)lacc.  'I'o  accH)m|)Iisli  this,  the  lower  riui  of  the  tiihc  is  (li\i(ii'<i.  s\viiii<>' 
upwards,  and  iiiscrtt-d  into  a  small  prcpjirt-d  I.H'd  as  liijili  up  as  |)()ssibl('.  At  the  end  of 
ten  days  this  process  is  repeated.  The  lower  (ori<>in;d  proximal)  end  heinji  divided,  swiinj; 
up.  and  in  turn  inserted  in  a  small  prepared  hid  and  so  on  until  the  desired  situation  is 
readied  (Fig.  'Mo). 

Small  adventitious  hlood-vessels  develop  into  the  ends  of  such  •catcrpillarcd"  tubes 
with  astonishinji'  rapidity.  A  certain  allowance  has  to  be  made  for  shrinka<;c  in  Icnj^h 
of  all  tuhe-arafts.  hut  <>iven  absolute  asepsis,  this  should  not  amount  to  more  than  one- 
sixth. 

.V  similar  teehni(|ue  is  employed  with  tube-grafts  in  other  situations,  except  that 
where  there  is  an  assured  blood-sup|)ly  the  tube  may  be  made  and  the  flap  broujiht  into 
position  at  one  operation.  For  instance,  in  a  lateral  temporal  or  parietal  tube-flap  con- 
tainintj  branches  of  the  superficial  temporary  artery  and  vein,  the  tube  and  flap  niaj'  be 
at  once  cut,  formed,  and  swunjj  into  position  on  the  nose  or  chin,  as  the  case  may  be, 
without  any  fear  of  loss  of  vitality  of  the  distal  end  of  the  flap  (Figs.  810  and  817). 


l-'Ui.  :<lo.  Tateriiillar'  tubc-LTaft 
from  neck  for  restoration  of  lower 
Ji|.. 


Fk;.  :«(!. 


Fid.   317. 


Fl(!.  31«. — Ijateral  tein))oro-frontal  tul)e-llap  for  restoration  of  lost  tip  of  nose. 
This  llap,  containing  the  anterior  branch  of  the  superficial  temporal  artery,  can  be 
hroufjlit  Uown  immediately  into  the  desired  position.  It  has  a  very  liiijh  vitality. 
(I'liotosiraph  taken  after  the  application  of  iodine.)     Sept.  •-'5,  191S>. 

I'Ki.  317. —Restoration  of  tip  of  nose  shown  in  Fig.  316.  The  tube-)-Taft  has 
been  divided,  opened  out,  and  returned  to  its  oriL'inal  position.  The  arai  not 
covered  bv  returned  'pedicle'  has  been  !.'rafte<l  bv  a  whole-tliickiiess  pressure  skin 
t'nift.     Xov.  7,  I'tlit. 


The  Tube-graft.  This  name  may  be  applied  to  a  variation  of  the  tube-Hap  when 
the  tul)e  form  is  itself  used  for  the  <>:raft  and  not  merely  as  a  carrier  of  nomishment 
(Figs.  ;n2  and  81.5). 

Such  tube-iijrafts  are  particularly  useful  in  the  restoration  of  lips  and  the  repair  of 
l)alatal  defects,  or  any  similar  situation.  The  technique  of  the  operation  is  the  same 
except  that  the  tube  is  allowed  to  "hansr*  for  at  least  a  fortnijjht,  by  when  it  becomes 
slijrhtly  conjfcsted  and  actpiires  a  rose  flush,  which,  when  it  is  <irafted  into  position  to 
form  a  lip,  it  never  loses.  Incredible  as  it  may  ap])ear.  it  is  nevertheless  (piite  true 
that  it  is  very  dillieult  to  tell  afterwards  which  is  the  mucous  membrane  lip  and  which 
skin. 

For  palatal  defects  the  marjiins  and  posterior  end  of  the  defect  are  pared,  and  the  tube 
split  alonj;  each  side  and  sutured  into  position  accurately.  At  the  end  of  a  lortnif^ht  the 
tube  is  divided,  and  sutures  are  inserted  along  the  anterior  margin  of  the  defect.  The 
lower  and  unwanted  ])ortion    of   the    tube   is  returned  to  the  neck  (Figs.  ."21,  82*2,  .828). 
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There  is  occasionally  a  tendency  to  scar  formation  along  the  margins  of  the  returned 
flap  ;  but  this  I  am  satisfied  is  due  to  too  early  movement  of  the  neck  by  the  patient, 
and  may  be  entirely  obviated  by  the  use  of  plaster  bandages. 


MX. 


FKi.    319. 


Fid.   320. 


Fid.  31S.     l,()s^^  of  chill.     Suitiil>li'  for  restoration  t)y  iloublp  tulii-llaps.      Dec.  l:!,  1!US. 

Fk;.  31i).  -  I)oul)le  tiihe-tlai>  from  scalp  aiul  neck  for  restoration  of  chin  (st-r  Fiij.  31S).  Tliis  scalp  llaji  contains  the 
jiosterior  branch  of  tlie  suiierlii'ial  temporal  artery,  and  so  may  be  swun^'  down  imnictliiitely.  It  imparts  (■onsider.ible 
vitality  to  tlie  underlyinj.'  neck  tiibe-llap. 

Fk;.  320.  -  Shows  tlie  complete  restoration  of  chin  (cf.,  Fig.  31S).  The  tube-flap  iiedicles,  as  can  be  seen,  have  liceii 
opened  out  and  returned  to  tlieif  respective  previous  positions.     March  n,  191!i. 

.AovANTAGKs. — Spiooth  skin  inside  the  month,  hair-heaiiiio;  skin  outside,  and  no 
additional  scarrinsj  or  tension  of  the  face  or  neck. 
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Fig.  321. — Piaster  cast  of  palatal  defect  sritable  for  restoration  by  means  of  a  tube-i;raft.     .Ian.  tj,  1H20. 

Fig.  322. — Tube-j-Taft  fashioned  from  the  neck,  and  passed  in  tlirouu'h  the  mouth  to  remedy  the  defect  shown  in 
Fiq.  321.  The  lips  were  sutured  toi,'ether  temporarily  to  prevent  movement.  Xo  very  efficient  antiseptic  precautions 
were  possible,  yet  the  \iralt  'took'  perfectly.     Jan.  23,  1920. 

Fig.  323.--l'laster  cast  of  restoration  bv  tube-izraft  of  defect  shown  in  Fig.  321.     I'eb.  H!.  1920. 


The  Double  Tube-flap. — This  is  a  modification  which  is  particularly  useful  in  chin 
and  cheek  restorations,  or  in  the  closure  of  any  hollow  viscus  which  requires  an  epithelial 
lining.  It  consists  essentially  of  a  tube-flap  of  plain  smooth  skin  formed  from  the  neck, 
swung  upwards,  and  adapted  to  the  defect  with  its  skin  surface  inwards  towards  the  mouth 
and  its  raw  surface  outwards.  Immediately^  and  at  the  same  operation  of  course,  another 
tube-flap  is  fashioned  from   elsewhere — the  scalp,  for  instance — and  turned  down  to  lie 
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over  the  first  flap,  to  which  it  is  accurately  adapted.     Ten  (hiys  afterwards  hoth   tul)es 
are  divided,  and  returned  to  their  respective  original  positions. 


Fid.  :i--'i. 


Fl(i.  s 


I'lc.  324. — All  uiilined  rhinoplastic  flap  which  had  become  detached  from  the  m:iri.'iiis  of  the  nasal  civitv',  and  hid 
converted  itself  into  a  '  tube  ".  This  tube  was  opened  out,  and  returned  to  its  oritrinal  position  on  the  forehead.  The 
iiii-siil  restoration  was  carried  out  subsecjuently  by  a  chest  tube-tlap  (see  Figs.  'A'io  and  326).     Nov.  27,  1918. 

Fl(i.  .325.  Rhinoplastic  restoration  by  neck  and  chest  tube-flap  of  cise  shown  in  Fig.  324.  The  under  surface  of 
the  chest  Hup  was  skin-fn-afted  before  being  swung  up  into  position,  in  order  to  have  an  epithelial  lining  on  the  internal 
nasal  surface. 

Fio.  326. — Rhinoplastic  restoration  by  means  of  neck-chest  tube.  Tube  pedicle  ilivided,  and  returned  to  neck, 
leaving  tissue  imported  from  chest  in  situ  on  nose.     March  14,  1919. 

There  remains  to  repair  the  defect  a  complete  island  of  tissues  imported  from  two 
situations  at  a  considerable  dis- 
tance, lined  by  smooth  hairless 
skin  on  the  inside  and  by  hair- 
bearing  skin  on  the  outside  {Figs. 
:}18.  819.  820). 


Flfi.  327. — Tube-flap  formed  on  left  side  of  chest  for  replacing  keloid  scar'on  ri^'ht  side  of  neck.  The  keloiil  had 
been  removeil  several  times,  and  radium  had  been  applied  without  success.  The  tube  could  not  be  formed  on  the  right 
side  owing  to  the  position  of  a  lar-'e  scjir  on  the  right  shoulder.     .Ian.  4,  1919. 

FUi.  32X.- -Lower  end  of  tube-liap  opened  out,  and  swunu  ujiwards  to  replace  the  upper  jiortion  of  the  excised  keloiil. 
Feb.  2,  1919. 

FUi.  329.  -  Original  upper  end  of  tube-flap  shown  in  Fig.  327  divided,  opened  out,  and  swung  across  to  replace  the 
lower  portion  of  the  keloid  scar.  (riiotOL-niph  taken  soon  after  removal  of  stitches  and  before  massage  had  •softened' 
the  flap.)     March  4,  1919. 


A  similar  method  to  this  would  be  of  considerable  advantage  in  dealing  with  such 
defects  as  ectopia  vesicae. 
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Previous  to  devising  the  double  tiibe-fla}),  it  was  customary  to  obtain  a  lining  in  chin 
and  cheek  losses  by  turning  up  a  flat  flap  from  the  neck  in  the  immediate  vicinity  of  the 
loss,  the  'hinge'  of  the  flap  being  the  lower  margin  of  the  defect.  This  had  the  obvious 
disadvantage  in  men  of  employing  a  hair-bearing  surface  inside  the  mouth,  which 
proved  exceedingly  disagreeable  and  annoying  to  the  patient.  It  was  the  imdesirability 
of  this  procedure  which  led  the  writer  to  devise  the  tube-graft  and  the  double  tube-flap 
for  such  cases. 

Viability  of  Tube-flaps. — The  extraordinary  effect  that  tubing  a  flap  has  on  its 
vitality  is  evidenced  b\'  the  fact  that,  after  tubing,  a  flap  may  be  grafted  into  a  septic 
cavity  like  the  mouth  or  nose,  or  on  to  a  septic  surface  (chronic  ulcers)  with  almost  a 
certainty  of  its  survival  {Figs.  821,  322,  823).  This  has  suggested  that  after  the  removal 
of  malignant  growths  from  the  face  or  jaws  the  loss  should,  when  i)racticable,  be  inunedi- 
ately  made  good,  or  the  raw  area  grafted  by  a  tubed  flaj),  with  the  idea  of  (a)  minimizing 
sepsis,  (6)  preventing  contraction,  (c)  bringing  up  an  additional  blood-supply  and  fresh 
tissue  from  an  area  not  liable  to  such  lesions. 

The  author  is  at  present  utilizing  this  method,  and  hopes  to  make  it  the  subject  of  a 
further  conmumication. 


THE     USE     OF     THE     TUBED-PEDICLED     SKIN-GRAFT     IN     THE 
SURGERY     OF     THE     LIMBS. 

By  J.  Renfrew  Whiti:. 

So  far  as  the  writer  knows,  the  method  of  importing  skin-flaps  from  a  distance  by 
means  of  the  tubed-pedicled  skin-graft  has  been  used  up  to  the  present  only  in  the  plastic 
repair  of  facial  injuries  and  diseases.  Invented  by  the  surgeons  working  at  the  Queen's 
Hospital  for  P''acial  Injuries  at  Sidcup,  it  was  first  brought  to  the  notice  of  the  writer 
by  the  brilliant  residts  obtained  in  the  cases  of  facial  injury  among  Xew  Zealand  soldiers 
treated  by  Lieutenant-Colonel  H.  P.  Pickerill,  X.Z.M.C".,  the  New  Zealand  surgeon  at 
Sidcup. 

The  writer  was  at  once  struck  by  the  possibilities  of  this  form  of  skin  grafting  ;  the 
ease  and  certainty  with  wiiich  the  importation  of  large  areas  of  normal  skin  to  fill  exten- 
sive skin  defects  could  be  carried  out  from  so  great  a  distance  from  the  face  as  the  neck, 
the  top  of  the  scalp,  or  the  front  of  the  chest — as  exemplified  by  Colonel  Pickerill" s  work 
— stimulated  the  writer  to  experiment  with  this  method  in  the  case  of  large  skin  defects 
and  ulcers  of  the  limbs. 

Opportunities  for  these  experiments  were  far  from  lacking  ;  like  every  other  surgeon 
engaged  in  treating  orthopaedic  cases  among  the  wounded,  the  writer  had  experience  of 
numerous  cases  in  which  the  destruction  of  a  considerable  area  of  skin  in  the  limbs  had 
led  to  the  formation  of  chronic  trainnatic  ulcers  with  hard  indurated  circumference  and 
base,  ulcers  that  could  only  be  coaxed  into  healing  with  the  greatest  difliculty  or  that  had 
defied  all  forms  of  treatment,  including  the  usual  methods  of  skin  grafting.  It  seemed 
to  the  writer  that  if  this  new  method  of  importing  healthy  skin  from  a  distance  could  be 
made  applicable  to  such  cases  the  problem  of  healing  them  would  be  solved. 

At  the  outset  it  was  apparent,  however,  that  there  were  important  differences 
between  the  use  of  this  method  in  the  facial  cases  and  its  possible  use  in  these  cases  of 
chronic  ulceration.  In  the  first  place,  it  seemed  doubtful  whether  skin  tubes  cut  from 
the  limbs  would  be  able  to  develop  so  good  a  blood-supply  as  those  cut  from  skin  so  richly 
vascular  as  that  of  the  scalp  and  the  neck  ;  were  it  for  this  reason  foimd  impossible  to 
cut  long  tubes  that  would  remain  viable,  this  would  necessitate  such  a  reduction  in  the 
length  of  the  tubed  pedicle  that  it  would  be  impossible  to  transplant  skin  over  the  neces- 
sary distance — for  instance,  from  the  inside  of  one  leg  to  the  inner  or  outer  aspect  of 
the  other.  A  further  important  difference  lay  in  the  fact  that  the  facial  surgeons  who 
used  this  method  had  always  transplanted  the  skin-flaps  on  to  clean  aseptic  surfaces  to 
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which  the  imported  skin  had  at  once  adhered  and  from  wliich  it  very  soon  derivefl  an 
ndditional  supply  <>f  blood  ;  whereas  it  was  to  effect  the  healinj?  of  chronically  infected 
<iisclinr<>iii<>   ulcers  that  the  writer  ])roposed  to  try  this  method. 

It  seemed  reasonable  to  su|)p()se  what  subsetpicnt  experience  proved  to  l)e  true-- 
that  it  would  take  a  uuich  lon<>er  and.  in  dilTerent  cases,  a  very  variable  |)eriod  for  the 
imported  pedicle  flap  to  adhere  to  the  iidected  surface  and  to  <>ain  from  it  a  blo(»d-supply 
sufficient  to  ensure  its  survival  after  the  division  of  its  pedicle. 

Despite  some  early  failures,  which,  with  fuller  knowledjje  and  experience,  the  writer 
feels  confident  he  could  now  avoid,  the  experiments  have  had  so  gratifyinj^  a  measure  of 
success  that  he  has  determined  to  publish  an  accoimt  of  the  technique  and  results  of  this 
method  of  obtainin<>-  certain  and  permanent  healiny  in  a  class  of  case  that  has  hitherto 
been  notorious  for  the  dilficultv  and  uncertaintv  of  its  cure. 


I'lf;.  330. 


V'a:.  :!;;i. 


Flii.  330.-  Tliis  shows  tlie  result  of  the  seconil  statre  in  tlie  tre^itmeiit  of  a  eliroiiic  eavit.y  iti  the  lower  end  of  the  railius, 
the  en<l-result  of  a  .vear-okl  process  of  osteomj-elitis.  Xo  tissue  coukl  be  obtained  lo<!ally  to  fill  this  civity  ;  a  larsie  skin 
tube  was  therefore  formctl  alonf;  the  side  of  the  chest ;  after  a  fortnitiht  its  lower  attached  end  was  divided,  opened  out. 
and  sutui-ed  into  position  so  as  to  fill  the  cavity. 

Kl(i.  331.- -The  final  staw  of  this  plastic  closure  of  the  osteomyelitic  cavity  in  tlie  lower  end  of  the  radius. 

This  phototjriiiih  was  taken  one  year  after  that  of  Fkj.  33o.  The  cavity  has  remained  healed  all  this  time.  It  was 
found  necessary  to  wait  three  weeks  in  this  case  before  dividinir  the  tubeil  pedicle,  as  it  took  all  that  time  for  the  imported 
llap  to  ailhere  sufficiently  to  the  ^'raiuilatini,'  walls  and  door  of  the  Cjivit.y  to  L'et  an  adeipiate  blood-supjily. 


117///  ifiese  chronic  ulcers  refuse  to  heal  spontaneously. — Chronic  ulcers  of  the  limbs, 
whether  purelj'  traumatic  in  origin,  representing  the  imhealed  remnant  of  an  originally 
large  tissue  loss,  whether  the  result  of  a  lowered  vitality  of  the  skin  of  the  limb  as  a  whole 
as  in  varicose  veins,  or  whether  tuberculous  in  nature  as  in  Bazin"s  disease,  hav'c  always 
l)een  the  despair  of  surgeons.  Xot  only  is  the  obtaining  of  complete  healing  a  long, 
tedious,  and  uncertain  process,  but  when  at  last  they  are  healed,  relapse  with  recurrence 
of  the  ulceration  follows  sooner  or  later  in  many  cases. 

Failure  of  spontaneous  healing  of  chronic  idcers  is  surely  in  large  part  at  least,  if  not 
principally,  due  to  the  existence  around  the  periphery  and  in  their  base  of  a  thick  layer 
of  dense  scar  tissue,  the  product  of  the  long-drawn-out  inflammatory  reaction  that 
represents  the  effort  of  the  tissues  to  repair  the  defect.  The  cicatricial  contraction  of 
this  scar  tissue  has  led  to  a  progressive  increase  in  its  density  with  a  corresponding 
decrease  in  its  vascularity,  and  so  has  resulted  in  a  reduction  of  the  blood-supply  to  the 
granulation  tissue  and  epitlielial  cells  seeking  l)y  their  proliferation  to  repair  the  still- 
existing  gap.  Such  interference  with  the  only  source  of  nutrition  that  these  cells  possess 
must  limit  their  active  proliferation,  must  in  some  cases  even  render  them  incapable  of 
resisting  the  action  of  the  germs  still  present  and  active  on  the  surface  of  the  wound,  and 
so  must  bring  to  a  standstill  the  tissues'  effort  at  complete  repair.  Thus  it  would  seem 
to  be  true  that  healing  of  the  last  part  of  the  wound  is  prevented  bv  the  premature 
cicatrization  of  the  part  alreadv  healed.  Such  seems  to  the  writer  the  pathological 
explanation  of  the  chronicity  of  these  lesions. 
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Under  such  circumstances  what  is  required  to  bring  about  healing  is  some  form  of 

surgical  interference  that  will  in  the  first  place  remove  this  obstructing  layer  of  accumu- 
lated  scar,    and,    in    the    second,   import 

into  the    gap   so  made   a  flap  of  normal 

healthy     skin     possessing     a     temporary 

independent  blood-supply    of   its   own    so 

that  when  the  flaj)  has  taken,  has  adhered 

to  the  granulating  surface,  and  its  pedicle 

has  been  cut,  the  skin  defect  will  be  com- 
pletely made  good  and  the   ulcer  healed 

in   a    stable   manner.     This   means,  then, 

the    transj)lantation    on    to    the     freshly 

granulating   surface  of    a   flap  of  healthy 

skin  of  normal  thickness,  a  flap  wliich  will 

ultimately    derive    its    blood-supply,    not 

precariously    through    a    layer    of    dense 

contracting  scar  tissue,  but  from  a  healthy 

vascular  granulating  surface.     This  consti- 
tutes the  ideal  form  of  the  healing  of  these 

ulcers  ;     the    grafting  of   normal   healthy 

skin   on  to  the  freshly  excised  surface  of 

the    ulcer,    with    the    development    of    a 

minimimi   amount  of  scar  tissue   between 

the  skin  surface  and  the  subjacent  healthy 

tissues. 

The  writer  considers  that  this  method 

of  treating  varicose  ulcers  {Figs.  338,  339) 

will  give  results  infinitely  superior  in  cer- 
tainty, rapidity,  and    stability   of  healing 

to   those  obtained    by  any  other  method 

that  has  so  ftir  been  used. 

Tlie  writer    considers    that   this    ideal 

jntthologicdl  termination—full  thickness  of  normal  sl:i}i  covering  healthy  vascular  tissue  icith 

an  absolute  minimum  of  scar  tissue  between — can  in  many  cases  be  realized  only  by  means 

of  the  tubed- pedicled  skin -graft ;  and  that  the 
results  obtained  by  this  method  warrant  its 
being  regarded  as  in  many  cases  the  method  of 
choice,  the  method  that  gives  promise  of  the 
most  certain  and  stable  healing.  This  method 
ensures  the  filling  in  of  the  tissue  gap  left 
after  preliminary  excision  of  the  unhealed  ulcer 
by  flaps  of  skin  brought  in  from  a  distance — 
for  example,  from  the  opposite  limb,  from 
another  segment  of  the  same  liinb,  or  from 
the  front  of  the  chest  or  abdomen.  By  this 
method  a  large  area  of  healthy  skin  can  be 
imported  to  the  place  where  it  is  required, 
and  kept  with  an  independent  blood-supply  of 
its  own  for  as  long  as  may  be  necessary  for 
it  to  unite  with  its  new  bed.  Moreover,  the 
flap  can  be  chosen  from  a  part  where  there 
exists  so  great  a  redundance  of  skin  as  to  allow 

of  the   complete  closure  of  the   defect  resulting  from  cutting    the  flap  and  its  pedicle, 

either  by  immediate  aseptic  suture  or  bj'  suture  assisted  by  a  small  amount  of  aseptic 

Wolfe  arafting. 


I'lCi.  33'-'. — I'hoto'jrraiili  of  a  sket<'h  of  the  second  stiiue  in 
the  tre^itmont  of  ii  chronic  ulcer  of  the  lower  i)i»rt  of  the  le^, 
Jill  ulcer  that  hiiil  jiersisteil  uiihenlod  for  over  a  year  after  a 
comiiouiiil  fracture  of  the  tibia  ami  fibula.  The  first  stas-'e  of 
the  treatment  con.«isteil  in  the  formation  of  a  skin  tube  alons  the 
outer  aspect  of  the  tlii«h  of  the  oiijiosite  side  just  above  the 
knee.  At  the  second  operation  the  upper  end  of  the  tube  was 
cut,  opened  out,  and  sutured  to  the  ulcer  so  as  to  fill  the  defect 
completely.  Tlie  two  limbs  were  immobili7:ed  in  the  iiosition 
shown.     i"or  final  result,  kiv  Fig.  333. 


Flc.  SoS. — l-'inal  result  of  tlie  ca^p  shown  in  Fi{i. 
33'J.  Tlie  chronic  ulcer  is  completely  healed  by  the 
large  area  of  imported  skin  shown.  The  discoloration 
round  the  imported  Jlap  is  due  to  iodine  stainintr. 
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The  advantrtijt's  of  this  method  may  be  .summarized  :  — 

1.  The  firal't  is  taken  from  a  phiee  where  it  can  be  easily  spared. 

2.  A  far  larjier  j^raft  eaii  be  eut,  transphinted.  and  maititaiiied  aUve  tlian  any  simple 
pedicled  <>;ral't  obtained  loeally. 

'.i.  Such  a  <ifraft  possesses  through  its  tubed  pedicle  an  independent  blood-supply 
that  can  be  maintained  over  an  almost  indefinite  surface. 

4.  The  <>:ap  left  by  cutting  the  flap  and  its  pedicle  can  be  closed  aseptically  and  its 
healing  completed  before  this  area  is  approximated  or  in  any  way  connected  with  the 
infected  discharging  surface  on  to  which  the  llap  is  to  be  grafted. 


riG,  :i3-4. 


Via.  335. 


1"I(!.  334. — This  sliows  on  the  left  le^'  two  clironic  ulcers  of  inaii.v  months'  iluration  situateil  over  and  ailheivni  to 
tlie  internal  surface  of  the  tibia  :  on  tlie  riu'lit  lej.'  is  formed  the  tube,  which  contains  the  internal  saphenous  vein  ;  tin- 
middle  part  of  the  trap  left  after  cuttinj,'  the  tube  has  been  closed  by  suture  with  buttons  to  as.sist  in  bearins,'  tlie  tension, 
and  in  addition  many  tension  cuts  have  been  made  through  the"  skin  on  either  side  of  the  suture  line,  in  order  to 
decrease  the  tension.  The  gaps  left  at  either  end  have  been  closed  by  Wolfe  grafts,  pressure  on  which  is  being  maintained 
by  gauze  pads. 

Fuj.  335. — The  next  stage,  a  fortnight  later.  The  two  ulcers  have  been  excised  and  the  upper  end  of  the  tube 
detached,  opened  out,  and  placeil  on  to  the  iiuier  halt  of  the  ulcer.  The  two  limbs  imniobilized  as  shown  in  plaster- 
of-l'aris,  side  b.v  side.  Three  weeks  in  this  jiosition  was  sufficient  for  the  grafted  end  to  gain  a  bloo<l-sui)ply  sufficient 
to  nourish  the  whole  tube.     (See  Fig.  336.) 


5.  The  length  of  the  tubed  pedicle  allows  the  distance  between  the  source  of  the 
transplant  and  its  new  bed  to  be  sufficient  to  make  the  position  of  retention  of  the  limb 
as  comfortable  as  possible  for  the  patient  and  much  more  tolerable  than  if  the  two  parts 
of  the  limb  were  to  be  closely  approximated. 

6.  The  final  pathological  result  approaches  most  nearly  to  the  ideal  one  formulated 
above. 

Tliis  method  of  importing  flaps  of  full  thickness  of  healthy  tissue  is  very  u.seful  in 
replacing,  by  such  normal  skin,  areas  of  scar  skin  and  scar  tissue  which  in  the  neighbour- 
hood of  joints  are  producing  a  deformity  or  arc  causing  a  limitation  of  the  range  of 
movement.  Especially  is  it  to  be  used  in  contractions  of  the  fingers  and  hand  after 
burns,  septic  infections,  etc. 
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The  Technique  of  the  Tube-pedicled  Method  of  Skin  Implantation  as  adapted 
to  the  Treatment  of  Chronic  Ulcers  of  the  Limbs. — The  essential  steps  in  the  carr\  ino- 
out  of  the  skin  transplantation  are  as  foliows  : — 

1.  The  formation  of  the  skin-flap  with  its  tubed  pedicle. 

2.  The  preparation  of  tlie  surface  of  the  ulcer  for  the  reception  of  the  flap. 

8.  The  implantation  of  the  skin-flap,  connected  through  its  pedicle  with  an  inck-pen- 
dent  source  of  blood-sui)pIy. 

4.  The  maintaining  of  close  contact  between  the  under  surface  of  the  flap 
granulating  surface  of  the  ulcer  until  they  unite  by  secf)ndary  adhesion  of  their 
ting  surfaces. 


and  the 
gramila- 


i'lc.  :i;i(;. 


I'K!. 


I'Ki.  336.  -Tliiril  sta^e  :  both  ends  of  as  imicli  of  the  tuhe  as  was  requireil  have  now  l)cen  traiisi)lanteil  oti  to,  ami  have 
ailhered  to,  different  parts  of  the  ulcer.  The  edt,'es  still  require  trimmint;  and  suturin;;;.  and  the  redundant  tissue  needs  to 
he  cut  awav  isfe  Fig.  337). 

I'Ki.  337.    -The  final  sta^je  of  the  ease  the  earlier  stai,'es  of  which  are  shown  in  /'/;/■<.  331.  33  J,  and  33'!. 


5.  The  division  of  the  pedicle  and  the  close  adaptation  of  skin-flap  to  the  edges  of 
the  ulcer,  so  that  as  small  an  area  as  possible  of  raw  surface  is  left  to  become  covered  with 
thin  epithelial  "skin  scar". 

The  duration  of  the  whole  process  varies  in  different  cases  ;  in  the  simplest  the 
transplantation  takes  about  six  weeks  to  accomplish,  and  requires  the  performance  of 
at  least  three  separate  operative  stages,  each  of  which  is  preceded  and  followed  by  a  period 
of  preparation  and  waiting.  More  difficult  cases  take  about  three  months,  and  the  number 
of  operations  that  will  be  required  may  be  as  many  as  six  or  eight — none  of  them  of  course 
being  severe. 

The  First  Pre-operative  Period. — It  is  important  that  the  ulcer  and  the  surrounding 
skin  shoidd  be  in  as  healthy  a  condition  as  possible  before  attempting  the  fii'st  stages  in 
the  skin  transplanting  ;  with  this  end  in  view  the  wound  should  be  treated  on  general 
surgical  lines  with  antiseptics,  ointments,  etc.,  in  order  to  reduce  to  a  minimum  bacterial 
activity  and  inflammation  in  and  around  the  idcer  ;    it  is  also  important  that  the  surface 
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should  he  iiiiKic  ;is  dry  as  |)()ssil)lc  ;  to  elTect  this  ii()thin<>  seems  to  ('(iiial  the  daily  i\|)(t- 
siirc-  of  the   wound  to  the  sunliijlit. 

Helorc  the  first  oju'ration  is  attt'inptcd,  its  (U'tails  shotdd  be  earefnlly  worked  out 
and  reiiearsed.  'i'lie  site  from  which  it  is  j)ro|)osed  to  obtain  the  transplant  has  to  be 
earefnlly  chosen,  and  the  direction  and   Ieni>th  of  the  llaj)  and   its  pedicle  determined. 

In  most  cases  the  writer  has  made  use  of  the  followinji  sites: 

1.  For  ulcers  of  the  foot  t)r  about  the  ankle,  the  skin  of  the  oj)posite  thi<>h  or  the  skin 
of  the  buttock  of  the  same  side. 

2.  For  ulcers  about  the  calf  and  knee,  the  skin  of  the  inner  side  of  the  opposite  le<; 
about  the  same  level. 

.'J.  For  ulcers  of  the  thi<>h.  the  skin  of  the  inner  side  of  the  opposite  thi<>h. 

4.   For  ulcers  of  the  upper  limb,  the  skin  of  the  front  of  the  chest  or  abflomen. 

As  regards  the  direction  of  the  tubed  pedicle  : 
where  this  is  to  be  cut  from  the  skin  of  the  inner 
side  of  the  leg  or  thigh,  the  writer  has  found 
it    advantageous  to    include    in    the    ])edicle    the 


I'll 


I'll 


I'lii.  .<!38. — The  second  stau'e  in  the  irraftinK  of  n  cliroiiio  varicose  ulcer  of  the  Ic'^  of  tliree  year.-;'  standinsr.  Tlie  ulcer 
liail  t)oen  excised,  and  a  larj.'e  skin  tube  formed  on  the  buttock  of  the  same  side,  three  weeks  before  at  the  first  operation. 
At  this  second  operation  one  end  of  this  tube  had  been  cut.  and  transplanted  on  to  the  upper  half  of  this  excLseil  ulcer,  the 
hmb  beini:  then  immobilized  in  the  |)Osition  shown,  for  a  montli,  when  the  other  end  of  the  tube  was  detached  from  the 
buttwk,  (pened  out.  ami  '.'rafted  on  to  the  still  uidiealed  lower  half  of  the  ulcer.  .Note  tliat  the  tlark  colour  Is  due  to 
paintim;  with  iodine  solution,  and  not  to  circulatory  changes  in  the  tube  and  liap.     l-'or  final  result  xee  Fig.  339. 

Klii.  339.  -The  final  static  of  healini;  of  the  varicose  ulcer  after  the  trimming.'  away  of  the  redundant  part,  of  the  tube 
and  suturins;  of  contisnious  edues.  This  has  left  an  elevated  area  of  healthy  skin  i?i  place  of  the  ulcer  :  e\pfrif!i<'>- 
has  shown  that  in  time  the  imported  fiap  sinfc*  to  the  same  level  as  the  rest  of  the  skin  of  the  limli. 


internal  saphenous  vein  ;  elsewhere  one  must  be  guided  by  the  known  anatomical  fact.s 
regarding  the  blood-supply  of  the  skin.  An  excellent  account  of  this  subject,  worked 
out  for  the  needs  of  plastic  surgery,  was  given  in  an  article  by  Fieri  in  La  Cfiinirgiu 
(le^li  Orgdni  di  Moviniento,  1918.  vol.  ii,  Fasc.  2,  April.  .\s  regards  the  length,  this 
must  be  calculated  beforehand  with  the  limb  fixed  in  the  intended  position. 

The  First  Operation. — 'i'his  includes  (1)  An  (ifteptic  stage:    and  (2)  A  septic  stage. 

1.  77/r  Aseptic  Stage.  This  consists  of  the  cutting  of  a  long  flap  of  skin  of  the  deter- 
mined length  and  direction,  and  its  tubulization.  The  gap  left  after  this  step  has  been 
taken  must  now  be  closed.  Except  for  a  triangular  piece  at  each  end  where  the  Hap 
widens  out,  this  can  be  done  almost  always  by  undercutting  and  suturing  with  tension 
sutures.  The  two  tiiangular  raw  areas  should  be  grafted  with  Wolfe  grafts,  which  are 
sewn  in  place  and  kept  pressed  down  on  to  their  beds  by  means  of  pads  of  gauze  placed 
between  them   and  the  attached  ends  of  the  tube. 

2.  Tfie   Septic  Stage.  ~'V\w   surgeon    then   proceeds   to   the   complete   excision   of  the 
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ulcer  and  its  surrounding  mass  of  scar  tissue,  including  the  circumference  of  thin  epithelial 
skin  scar. 

First  period  of  post-operative  treatment. — During  this  period  of  fourteen  days  the 
excised  surface  that  now  represents  the  ulcer  should  be  daily  dressed  and  kept  as  clean 
and  dry  as  possible. 

P'or  twenty-four  hours  previous  to  the  next  operation  a  tight  ligature  should  be  tied 
so  as  to  strangulate  the  blood-supply  through  that  end  of  the  skin  tube  which  it  is 
intended  to  sever  on  the  morrow.  This  renders  the  tube  dependent  on  one  source  of 
blood-supply,  that  from  the  other  end  only.  It  also  serves  to  test  whether  the  tube  has 
as  yet  a  sufficiently  rich  blood-supply  to  survive  this  reduction  in  the  number  of  its 
sources  ;  if  after  an  hour  or  two  part  of  the  tube  looks  pale  and  becomes  cold,  then 
the  ligature  can  be  removed  and  the  next  operative  stage  postponed  until  such  time  as 
this  ligature  test  jjroves  satisfactorily  that  it  is  safe  to  cut  off  the  blood-supply  from 
this  end. 

The  Second  Operation. — 

1.  The  tube  should  be  cut  through  at  the  point  where  it  was  ligatured  ;  the  blood- 
flow  through  the  tube  should  now  be  examined  ;  should  the  cut  edge  of  the  tube  continue 
to  ooze  then  it  is  likely  to  survive  ;   in  the  rare  cases  in  which  it  simply  becomes  pale  and 

does  not  ooze  it  will  be  wise  to 
])ostpone  opening  it  out  and  fixing 
it  to  the  surface  of  the  ulcer  for 
a  day  or  two,  to  test  its  viability. 

2.  The  free  end  of  the  tube  is 
now  opened  out,  but  only  a  suffi- 
cient area  to  furnish  a  good  broad 
surface  for  apposition  and  adhesion 
to  the  granulating  surface  of  the 
xdcer  ;  unless  the  ulcer  is  a  small 
one  there  need  be  no  attempt  at 
this  stage  to  fill  the  defect  com- 
])letely  with  the  imported  skin  ;  the 
free  edges  of  this  part  of  the  flap 
are  then  sutured  to  the  contiguous 
edges  of  the  ulcer  and  the  two 
surfaces  maintained  in  contact  by 
means  of  firm  pressure  by  a  pad 
and  bandage. 

3.  The  limb  or  limbs  must  now 
be     immobilized    in     the     required 

position — usually  by  plaster-of-Paris — so  that  no  involuntary  movement  of  the  patient 
may  detach  the  flap  from  contact  with  the  surface  to  which  it  is  being  grafted.  It  is 
essential,  wherever  one  limb  or  segment  of  a  limb  is  superimposed  upon  another,  that 
the  one  should  not  rest  actually  in  contact  with  the  other  ;  otherwise  a  pressure  sore 
will  inevitably  result. 

Second  period  of  post-operative  treatment. — The  most  important  indication  for  treat- 
ment now  is  the  maintenance  by  pressure  of  absolute  contact  between  the  two  surfaces, 
the  deep  surface  of  the  flap  and  the  surface  of  the  ulcer  ;  the  sooner  union  has  been 
obtained  between  them,  the  shorter  will  be  the  period  of  fixation  in  a  not  too  comfortable 
position  for  the  patient,  and  the  sooner  will  it  be  possible  to  divide  the  pedicle  and 
proceed  to  the  utilization  of  the  pedicle  itself  for  the  covering  in  of  the  rest  of  the  ulcerated 
surface. 

When  it  is  considered  that  the  time  has  come  for  the  division  of  the  pedicle,  and  that 
the  tube  has  now  a  sufficient  blood-supply  from  its  union  with  the  ulcer,  it  can  be  put 
through  a  ligature  test  similar  to  that  described  above  for  the  twenty-four  hours 
preceding  the  next  operation. 


Fig.  34f>. — The  first  staf^e  ia  a  case  of  i-nportiiiK  skin  from  the  chest  by 
means  of  the  tubed  petlicled  (lap  to  replace  the  chronic  ulcer  surrounded 
bj'  scar  on  the  dorsum  of  the  hand.  The  second  stage  will  he  similar  to 
that  shown  in  Fiff.  .330. 
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The  Third  Operation.  The  pedicle  is  (iivided  and  the  hinhs  arc  freed  from  the 
retention  apparatus  ;  the  cut  end  of  the  pedieie  should  now  hleed  (juite  freely  and  continue 
so  to  bleed  ;  otherwise  it  will  be  well  to  wait  a  few  days  before  t)pening  out  an  inch  or 
two  of  this  end  of  the  tube  and  implanting  it  on  another  part  of  the  surface  of  the  ulcer 
and  suturin<i'  it  into  position  and  exertinj;  pressure  on  it  exactly  as  was  done  in  the  case 
of  tile   fn-st   piece  transplanted. 

The  third  period  of  post-operrdive  treatment.  'I'he  pressure  on  tills  part  of  the  flap  is 
maintained  in  the  same  way  until  it.  too.  is  firmly  united  in  jKJsition  ;  the  imjiorted  tube 
should  now  somewhat  resemble  the  handle  of  a  (Gladstone  bajf,  the  two  broad  flat  ends 
adherent  to  the  ulcer  united  by  the  still  tubulized  middle  portion  of  the  pedicle. 

The  Fourth  Operation. — This  consists  in  adaptino-  this  central  part  of  the  tubulized 
skin-flap  to  whatever  surface  of  the  ulcer  is  still  raw  and  uncovered  by  imported  tissue  ; 
the  redundant  parts  are  trimmed  away. 

The  fourth  post-nper(dive  period  is  concerned  with  the  niaintainin<>'  in  apposition  such 
of  these  parts  as  have  still  to  unite  with  the  ulcer. 
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E  PONY  MS. 


III.  BRODIE'S  TUMOUR,  AND  BRODIE'S  ABSCESS. 

Sir  lii:N.JAMix  liuouii:  resioiu-d  the  ollice  of  Sur<»c()ii  to  St.  (ieorjic's  Hospital  in  Janiuuv, 
ISiO.  at  the  a<>e  of  57.  after  tliirty-two  years'  serviee  as  Assistant-Sur<ieon  and  Suriieon. 
He  says  that  for  a  loiii>-  time  after  his  resignation  lie  never  passed  the  hospital  without  a 
.sense  of  regret  that  his  work  there  was  over :  and  to  mitigate  this  feeling  he  delivered 
annually  a  short  course  of  lectures  to  the  students  in  the  winter  session.  ""  generally 
selecting  for  his  subject  some  one  class  of  disease,  and  giving  a  more  detailed  history  of 
his  own  exjx'rience  than  was  ])ossible  in  an  ordinary  course  of  surgical  lectures".  They 
were,  in  fact,  the  origin  of  the  clinical  lecture  which  is  now  so  familiar  in  the  medical 
curriculum.  Of  these  lectures  Sir  Henry  Acland  says  :  "  Xonc  who  heard  hiin  can  forget 
the  graphic  yet  artless  manner  in  which,  sitting  at  his  ease,  he  used  to  describe  mimitely 
what  he  had  himself  seen  and  done  under  circumstances  of  dilliculty.  and  what,  under 
Hkc  circumstances,  he  would  again  do  or  would  avoid.  His  instructions  were  illustrated 
by  the  valuable  pathological  dissections  which  during  many  years  he  had  amassed,  and 
which  he  gave  during  his  lifetime  to  the  hospital  "". 

Jirodic's  Tumour  of  the  Hreast,  and  Hrodic's  Chronic  .Vbscess  of  Hone  the  two  con- 
ditions which  have  ])erpetuated  his  name  in  the  literature  <»f  surgery  were  the  subjects  of 
lectures  delivered  in  this  mamitr.  Those  dealing  with  the  first  condition  are  reported 
in  the  Medicfil  Times  for  liSH.  vol.  x.  pp.  K5.'>  and  191.  being  the  eighth  ;nid  ninth 
lectures  of  the  course. 

After  some  preliminary  remarks  Sir  Henjamin  Hrodie  said  : — "  In  the  present  lecture 
I  shall  make  some  observations  on  the  diseases  of  the  breast,  no  very  clear  description 
having  been  given  of  them,  although  of  common  occurrence.  The  disease  to  which  I  shall 
particularly  refer  to-day  is  one  of  considerable  interest :  especially  so.  because  it  is  quite 
difierent  from  carcinoma  with  which  it  has  been  fre(|ucntly  confounded.  It  is  not  met 
with  in  hospital  practice,  but  very  often  shews  itself  in  private  life,  and  unless  I  had  had 
the  advantage  of  seeing  a  large  number  of  private  patients,  I  should  not  have  been  able  to 
make  out  its  symptoms  and  history,  as  I  believe  I  now  can.  .  .  .  .\  lady  consulted  me 
who  had  one  of  these  tumours  in  her  breast,  about  the  size  of  a  walnut ;  I  punctured  it 
with  a  needle  first,  and  finding  it  contained  serum,  I  laid  it  open  with  a  lancet  ;  a  large 
(|uantitv  of  fluid  escaped.  I  then  dressed  it  with  lint  to  the  bottom,  meaning  to  bring 
on  inflammation  ;  a  good  deal  of  suppuration  followed,  and  the  wound  was  two  months 
before  it  healed,  and  then  the  disease  was  apparently  (piite  eradicated.  About  a  year 
after  this  the  patient  came  to  me  again,  and  I  found,  where  I  had  opened  the  cyst,  a 
fungous  tumour  as  large  as  the  cyst  I  had  previously  opened.  I  recommended  her  to  have 
the  breast  amputated  ;  the  operation  was  })erformed,  and  we  found  it  (Fig.  841)  to  be 
entirely  made  up  of  cysts  containing  fluid  matter,  and  one  of  a  large  size  as  represented  in 
the  drawing  on  the  table.  From  the  inner  surface  of  this  cyst  there  projected  a  solid 
tumour,  which  appeared  to  be  made  up  of  mmierous  folds  giving  it  a  plicated  appearance, 
covered  by  membranes  continuous  with  that  lining  the  cyst  ;  and  when  cut  into,  it  looked 

like  very  slightly  organized  fibrine Very   many  years  ago  I  had  the  opportunity 

of  witnessing  a  similar  operation  performed  by  Mr.  Freeman,  of  Spring  Gardens  :  and  in 
my  written  notes  of  this  case  I  find  I  described  it  as  looking  like  slightly  organized  fibrine. 
In  this  instance  the  tiunour  occupied  one-third  of  the  cavity  of  the  cyst.     But  this  is  not 


EPONYMS 


385 


llic  only  sitiialioii  \i\  wliicli  tliisc  solid  iiiassfs  arc  Ibiiiud  :  nou  will  soiiutiincs  iiiid  tliciii 
ontsidf  the  cyst,  and  tlu'sc  will  increase  in  size  till  all  a|)i)ear  to  he  united  in  one  solid 
mass  :  hut  if  you  carel'ully  exaniine  them  in  this  state  you  will  find  them  outside,  and 
perl'eetly  distinct  from,  tlie  iiuier  surface  of  the  cyst.  Here  is  another  tiunoin-  (Fig.  :542) 
which  I  removed  from  a  private  patient  :  it  is  of  a  similar  character,  and  the  hreast  in 
this  instance  weialied  hetwcen  seven  and  eiyht  pounds.     On  cutting;  into  it  a  cavity  was 

found   holdinir  a   larjjc  (juantity  of  serum I   said    in  this  particular    instance  the 

hreast  wei<>hed  u|)wards  of  seven  poimds.  and  I  have  seen  other  cases  where  they  have 
attained  a  similar  maaiiitude.  The  skin  does  not  always  ulcerate  in  these  cases  :  hut 
occasionally  it  is  so  distended  that  it  hursts  :  a  !ar<>e  (juantity  of  fluid  matter  will  l>e 
disehar<>ed.  and   an    ulcer  of  an   unhealthy   character  will    he   left,  which,  if  not  speedily 

remoNcd.  will  wear  out  the  constitution  and  destroy  the   life  of  the   ])atient The 

disease,  as  I  ha\ c  said  hi-fore.  is  not  cancerous  ;  hut  still  it  should  he  removed  ;  hecause 
if  allowed  to  remain,  the  local  irritation  w'ill  destroy  the  life  of  the  patient  ;  and  if 
removed,  it  will  riot  return.  If  you  operate  at  all  you  must  remove  the  whole  of  the 
hreast.  for  it  is  no  use  takina  away  small  portions.     It  is  hetter  to  perform  the  operation 
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whilst  the  tumoin-  is  small  ;  nevertheless  you  are  not  to  he  deterred  hv  its  maiiuitude. 
hecause  it  is  not  in  this  disease  as  in  carcinoma  :  there  is.  in  fact,  no  danjfcr :  and  I  have 
seen  a  <;reat  many  cases  where  the  ()()eration  has  heen  performed  and  the  disease  has  never 

returned I  have  aiven  no  name  to  this  affection  hecause  I  think  it  is  an  error  of 

modern  times  to  he  contimially  «iivin<i:  new  names  to  diseases,  hut  if  it  nnist  have  a  name. 
I   think   it  should    he  called   sero-cystic  tumour."" 

Sir  Ik'njamin  nrodie"s  lecture  on  .\hscess  of  the  'i'ihia  was  (ieli\-ered  in  the  Theatre  of 
St.  (ieora;c*s  IIos|)ital  on  Xovemher  19,  184;"5.  It  is  reported  in  The  Loinlou  Medical  (iazette 
for  1845,  vol.  xxxvi  (New  Series,  vol.  i),  pa<»;c  i:j{)9.  lie  said  :"  In  the  year  1824,  I  was 
consulted  by  a  youn<?  man,  24  years  of  age,  imder  the  followinjr  circumstances:  There  was 
a  considerahle  enlargement  of  the  lower  end  of  the  tihia.  hut  the  ankle-Joint  admitted  of 
every  motion  and  was  apparently  sound.  The  skin  was  thin,  tense,  and  closely  a<lherent  to 
the  periosteum.  There  was  constant  i)ain  in  the  part,  jicnerally  of  a  moderate  character, 
hut  every  now  and  then  it  l)ecame  excruciatiuif.  keeping  the  patient  awake  at  ni<rlit 
and  confininji:  him  to  the  house  for  many  successive  days.  It  made  his  life  miserable 
and    his   nervous   systcjn    irrital)l<'  :     one    elTect    of  which    was   that    it    spoiled    his   temper 
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and  thus  produced  another  set  of  symptoms  in  addition  to  those  which  were  the  direct 
conseijuences  of  the  local  malady.  The  disease  had  been  going  on  for  twelve  years.  He 
had  consulted  a  number  of  surgeons  respecting  it,  and  had  used  a  vast  variety  of  remedies, 
but  had  never  derived  benefit  from  anything  that  was  done.  Instead  of  getting  better,  he 
every  year  became  so  much  worse.  I  tried  some  remedies  without  any  advantage,  and 
at  last  recommended  that  he  should  lose  the  limb.  Mr.  Travers  saw  him  with  me  and 
agreed  in  this  opinion.  Amputation  was  performed,  and  the  amputated  tibia  is  now  on 
the  table.  You  will  see  {Fig.  818)  how  much  the  lower  end  of  it  is  enlarged,  and  that  the 
surface  of  it  presents  marks  of  great  vascularity.  The  bone  in  the  preparation  is  divided 
longitudinally,  and  just  above  the  articulating  surface  there  is  a  cavity  as  large  as  a  small 
chestnut.  This  cavity  was  filled  with  dark-coloured  pus.  The  inner  surface  of  it  is 
smooth.  The  bone  immediately  surrounding  it  is  harder  than  natural.  The  examination 
of  the  limb  explained  all  the  symptoms  :  there  was  an  abscess  of  the  tibia,  stretching 
the  bone  in  which  it  was  formed,  or  rather,  if  I  may  use  the  expression,  trying  to  stretch 
it,  and  thus  causing  the  violent  pain  which  the  patient  suffered.  On  observing  these 
appenrances,  I  could  not  help  saying,  tliat   if  we  liad  known  the  real  state  of  the  disease 
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the  limb  might  have  been  saved.  A  trephine  would  have  made  an  opening  in  the  tibia, 
and  have  let  out  the  matter.  It  would  have  been  merely  applyino-  the  treatment  here 
that  we  adopt  in  the  case  of  abscess  elsewhere.  You  open  a  painful  abscess  of  the  arm 
with  a  lancet  :  you  cannot  open  an  abscess  of  the  bone  with  a  lancet,  but  you  may  do  so 
with  a  trephine. 

"  About  two  years  after  the  occurrence  of  this  case  I  was  consulted  by  another  patient. 
23  years  of  age,  who  had  an  enlargement  of  the  upper  end  of  the  tibia  extending  to  some 
distance  below  the  knee.  He  suffered  a  great  deal  of  pain,  the  part  was  very  tender,  and 
there  were  all  the  symptoms  of  chronic  periostitis.  I  made  an  incision  over  the  part, 
dividing  everything  down  to  the  bone,  and  found  the  periosteum  very  much  thickened. 
There  was  a  new  deposit  of  bone  under  the  periosteum,  softer  than  the  bone  of  original 
formation.  This  operation,  as  in  other  cases  of  chronic  periostitis,  relieved  the  tension 
and  the  pain,  and  the  patient  was  supposed  to  be  cured.  However,  about  a  year  after- 
wards, in  August,  1827,  there  was  a  recurrence  of  the  pain  ;  the  enlargement  of  the  tibin. 
which  had  in  some  degree  subsided,  returned,  and  it  continued  to  increase.  In  the  enlarged 
tibia  there  was  one  spot  a  little  below  the  knee  where  there  was  exceeding  tenderness  on 
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pressure.  I  need  not  describe  the  symptoms  more  particularly  ;  it  is  sufTicient  to  say  that 
tiiey  bore  a  very  close  resemblance  to  those  in  the  last  case  ;  the  only  difference  bein<i;  that, 
as  the  disease  had  been  of  shorter  duration,  the  pain  was  less  severe,  and  that  the  tibia 
was  affected  in  the  upper  instead  of  the  lower  extremity.  I  concluded  that  there  nuist  be 
an  abscess  in  the  centre  of  the  bone,  and  applied  the  trephine  to  the  tender  spot.  I  used 
the  conniion  trephine  made  for  injuries  of  the  head,  which,  having  a  projecting  rim  or 
shoulder,  would  only  penetrate  to  a  certain  depth.  However,  it  enabled  me  to  reniovc  a 
piece  of  bone  of  sullieient  thickness  to  expose  the  cancellous 
.structure.  Then  with  a  chisel  I  removed  some  more  of  the 
bone.  Presently  there  was  a  flow  of  pus  in  such  quantity 
as  completely  to  fill  the  opening  matle  by  the  trephine  and 
the  chisel.  It  seemed  as  if  the  bone  had  been,  to  a  certain 
extent,  kept  on  the  stretch  by  the  abscess  and  that,  as  soon 
as  an  opening  was  made  into  it,  it  contracted  and  forced 
up  the  matter.  The  patient  was  well  from  that  time ;  the 
wound  healing  very  favourably,  and  he  has  never  had  any 
return  of  the  disease." 

Sir  Henjamin  Brodie  then  gave  details  of  similar  cases 
which  he  had  treated  successfully  by  trephining,  and  pro- 
ceeded to  describe  the  method  of  arriving  at  a  correct 
diagnosis.  In  this  respect  he  said  :  ^  When  the  tibia  is 
enlarged  from  a  deposit  of  bone  externally — when  there  is 
excessive  pain,  such  as  may  be  supposed  to  depend  on 
extreme  tension,  the  pain  being  aggravated  at  intervals, 
and  these  symptoms  continue  and  become  aggravated,  not 
yielding  to  medicines  or  other  treatment  that  may  be  had 
recourse  to — then  you  may  reasonably  suspect  the  existence 
of  abscess  in  the  centre  of  the  bone.  You  are  not  to 
suppose  that  there  is  no  abscess  because  the  pain  is  not 
constant  ;  on  the  contrary,  it  very  often  comes  on  only  at 
intervals,  and  in  one  of  the  cases  which  I  have  related 
there  was,  as  I  then  mentioned,  an  actual  intermission  of 
seven  or  eight  months.  After  the  disease  has  lasted  a 
certain  number  of  years,  indeed,  the  pain  never  entirely 
subsides,  but  still  it  varies,  and  there  are  periods  of 
abatement  and  of  exacerbation." 

As  regards  treatment,  Sir  Benjamin  Brodie  recom- 
mended the  use  of  a  small-sized  trephine  without  the  rim 
or  shoulder  which  was  then  common  in  the  instrimients 
used  for  trephining  the  skull.  The  lecture  ended  with  a 
consideration  of  the  results  which  might  follow  upon  a 
chronic  abscess  of  bone  left  without  operative  treatment, 
and  the  narration  of  a  case  in  which  the  trephining  of  a 
bone  affected  with  chronic  inflammation  was  followed  by 
cure  of  the  symptoms,  although  there  was  no  abscess. 

The  illustrations  for  this  article  are  copied  by  the  kind 
permission  of  the  Committee  of  St.  (ieorge's  Hos{)ital  from 
specimens  in  the  Museum.     Fig.  ;U1  is  from  a  contemporary 

<1  rawing  of  .S7^<'cmtp«  7j.  from  the  case  related  on  page  .'$84.  Fig.  348  is  from  a  preparation 
in  the  Museum  of  St.  George's  Hospital,  labelled  II.  14.  c.  It  is  almost  certainly  the 
specimen  which  served  as  the  text  of  Sir  Benjamin  Brodie's  classical  lecture  delivered 
thirty-one  years  after  the  amputation  had  been  performed.  It  is  of  still  further  interest 
as  being  the  actual  specimen  which  led  Sir  Benjamin  to  decide  that  amputation  was 
unnecessary  in  cases  of  chronic  abscess  of  bone. 


Fki.  .■il.'i 
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end  of  tibia. 
Georrje's  Hospital  Museitm. 
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A    STUDY    OF    THE    SURGICAL    PATHOLOGY    OF 
HYPERNEPHROMATA  : 

WITH    SPECIAL    REFERENCE    TO   THEIR    ORIGIN    AND    SYMPTOMATOLOGY. 

By  henry    W.    S.    WRIGHT,   London. 

This  paper  represents  part  of  a  research  into  the  pathology  of  tumours  arisintj  in  the  renal 
cortex  of  man  and  animals.  Owing  to  delays  of  various  kinds  in  gathering  the  material, 
it  is  not  possible  to  cover  the  whole  groimd  in  this  comnumication.  and  hypernephromata 
are  therefore  considered  separately. 

There  are,  in  the  museum  of  the  Cancer  Hospital,  nineteen  specimens  of  this  type 
of  tumour.  Thirteen  of  them  have  complete  clinical  notes.  Three  of  them  died  of  some 
other  disease  and  the  hypernephroma  was  discovered  accidentally  at  the  post-mortem 
examination.  The  clinical  notes  of  the  remaining  three  are  unavailable  ;  the  specimens 
were  presented  by  surgeons  outside  the  hospital  and  the  cases  cannot  be  traced. 

Sections  were  taken  from  various  j)arts  of  the  growth,  and  were  stained  with  ha'ma- 
toxylin  and  eosin,  and  also  iron  hsematoxylin  and  Van  Gieson.  These  two  stains  were 
fovmd  after  trial  to  be  the  best  for  general  purposes.  It  is  very  important  in  investigating 
the  structure  of  these  tumours  to  cut  sections  from  different  parts  of  the  growth,  and  not 
to    examine    merely    one    section    taken    for    diagnostic    purposes. 

ETIOLOGY. 

Analysis  of  the  data  gleaned  from  the  nineteen  cases  reported  at  the  end  of  this 
paper  yields  the  following  facts  with  regard  to  age,  sex  incidence,  and  frequency. 

During  the  last  fifteen  years  approximately  10,500  patients  have  been  admitted  to 
the  hospital,  most  of  them  suffering  from  a  tumour  of  some  kind.  Of  this  large  number 
6  presented  themselves  with  hypernephroma  ;  in  taking  this  figure  into  consideration 
it  must  be  borne  in  mind  that  one  of  the  members  of  the  surgical  staff  has  a  large  genito- 
urinary practice.  These  tumours,  therefore,  are  not  by  any  means  common,  although 
they  make  up  the  bulk  of  all  growths  arising  in  the  kidney.  Of  483  cases  of  renal  tumour 
reported  by  various  authors  in  Europe  and  America,  315  were  proved  to  be  hyperneph- 
roma ;    thus  making  a  percentage  of  65. 

Three  of  the  specimens  described  below  were  discovered  accidentally  at  the  routine 
post-mortem  examination  made  on  nearly  all  patients  dying  in  hospital.  They  all  died  of 
cancer  elsewhere,  one  in  the  rectum,  one  in  the  breast,  and  one  in  the  tongue.  This  is 
extremely  interesting  when  considered  in  relation  to  the  infective  theory  of  the  disease, 
as  it  is  to  be  expected  that  the  kidney  would  react  to  the  cancer  infection  in  its  own  way, 
since  it  shows  some  reaction  to  all  other  infections,  and  is  an  important  factor  in  the 
excretion  of  many  of  the  organisms  which  gain  entrance  to  the  blood-stream.  It  shows 
a  relative  immunity  to  the  presence  of  organisms  in  its  substance  provided  its  resistance 
is  not  lowered  by  any  other  agency.  I  have  been  unable  to  find  hypernephromata 
accidentally  discovered  post  mortem  in  patients  dying  of  cancer  in  other  hospitals. 
Undue  significance  ought  not  to  be  attached  to  this  coincidence,  as  most  of  the  post- 
mortems done  are  on  patients  dying  of  cancer,  and  patients  presenting  themselves  with 
hypernephroma  do  not  have  cancer  elsewhere. 

There  are  fourteen  cases  in  this  series  whose  ages  are  recorded.  The  average  age  at 
which  a  diagnosis  of  hypernephroma  was  made  is  55  years  and  3  months.  Table  I 
shows  the  age  incidence. 


HYPERNEPHROMATA 


339 


The  youngest  case  wjis  23  years  old  and  the  oldest  72.  Two  cases  occurred  in  wJiich, 
<>:ivTn  the  opportunity,  a  dia<>iiosis  nii<>ht  liave  been  made  before,  and  which  materially 
affect  the  value  of  these  lioures.  One  <fave  a  history  of  twenty  years'  duration,  and 
another  appeared  thirteen  years  after  the  occurrence  of  the  first  symptoms.  In  order  to 
give  a  better  idea  of  the  age  incidence,  32  cases  have  been  taken  from  the  published 
reports  of  the  Mayo  Clinic,'  and  28  from  the  surgical  service  of  the  Mount  Sinai  Ilospital,'- 
making  a  total  of  7-4  cases.  These  additional  cases  have  also  been  used  in  computing 
other  statistics  where  a  larger  number  is  required  to  attain  to  any  degree  of  accuracy. 
The  modified  list  then  appears  as  in  Table  II. 


Table  I. 


Table  II. 


Age 

Cases 

20  to  29 
30    „    39 
40    ..    49 
50    „    69 
fiO    „    ()9 
70    „    79 

1 

1 
7 
4 

1 

Decade 

Cases 

i'er  cent 

First  decade 

1 

1-3 

Second     „ 

— 

0 

Third 

2 

2-r, 

Fourth     „ 

10 

1.3-3 

Fifth 

21 

28-4 

Sixth 

30 

40 

Seventh  „ 

<) 

12-3 

Eighth     „                  . .    1 

1 

1-3 

Of  15  eases  here  reported  10  were  males  and  5  were  females.  This  proportion  by  no 
means  represents  the  true  state  of  affairs.  All  authorities  agree  that  there  is  a  slight 
preponderance  in  favour  of  males  ;  and  adding  to  these  cases  the  same  list  taken  from 
the  literature  that  was  employed  previously,  it  will  be  found  that  out  of  75  cases,  45,  or 
60  per  cent,  occurred  in  the  male  sex,  and  30  cases,  or  40  per  cent,  in  the  female. 

The  tumour  arose  in  the  left  kidney  13  times,  and  in  the  right  kidney  4  times.  Again 
this  gives  an  entirely  wrong  impression  of  the  facts,  and  adopting  our  previous  method 
to  put  it  right,  we  find  that  out  of  77  cases,  in  39  the  tumour  was  on  the  right  side,  and 
in  38  on  the  left.  In  1  case  only  was  there  a  history  of  injury  which  it  seemed  might  have 
something  to  do  with  the  disease.     Wilson,^  in  his  32  cases,  found  a  similar  history  in  4. 

To  sum  up  :  Hypernephromata  are  about  equally  distributed  as  regards  the  side  of 
the  body  on  which  they  occur ;  males  are  affected  slightly  more  often  than  females ;  and 
the  large  majority  of  cases  occur  between  the  ages  of  50  and  60,  although  the  disease  has 
been  seen  in  childhood.*     They  form  65  per  cent  of  all  renal  tumours. 
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The  average  length  of  time  which  elapsed  between  the  appearance  of  the  first  sym- 
ptom and  operation  was  3  years  and  4  months.  If,  however,  we  deduct  the  two  outside 
numbers,  to  which  reference  has  already  been  made,  we  get  an  average  of  11  months. 
The  longest  interval  recorded  in  these  notes  is  20  years,  and  there  is  a  possibility  that 
perhaps  the  ha^maturia  complained  of  was  due  to  some  other  cause.  In  any  case  the 
disease  had  almost  certainly  been  present  for  2  years.  Another  patient  had  noticed  the 
tiunour  for  13  years  and  had  no  other  symptom.  There  is  no  doubt  that  many  of  these 
tumours  grow  very  slowly.  Tlie  literature  on  the  subject  contains  several  records  of  cases 
with  a  long  liistory  of  luemat«u-ia.  Examination  of  the  specimens  both  maeroscopieally 
and  microscopically  sometimes  reveals  strands  of  compressed  renal  tissue,  which  at 
one  time  formed  a  false  capsule  for  the  growth.  It  is  highly  probable  that  if  many  of 
them  were  elhciently  investigated  when  the  first  symptom  appeared,  the  results  of  opera- 
tion would  be  much  improved.  Some  of  the  tumours,  however,  grow  very  rapidly,  and 
those  arising  near  the  renal  pelvis  naturally  give  rise  to  symptoms  at  an  earlier  date.  The 
shortest  interval  noticed  was  5  weeks,  and  this  occurred  in  two  cases.  In  Case  1  the 
tumour  probably  grew  very  rapidly  towards  the  end  of  its  career.     It  is  a  large  one,  an<l 
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that  part  of  the  tumour  which  is  in  direct  relationship  to  the  kidney  substance  is  not 
encapsulated.  In  Case  12  there  was  a  small  tumour  invading  the  pelvis.  This  patient 
is  at  present  alive  and  well. 

By  far  the  commonest  initial  symptom  is  hcematuria  ;  it  is  said  by  various  authorities 
to  be  the  first  sign  of  the  disease  in  between  70  and  80  per  cent  of  all  cases.  In  11  out  of 
the.se  13  cases  it  ushered  in  the  disease.  Of  the  remaining  2,  one  first  complained  of  a 
tumour,  and  never  had  hfematuria  at  all.  The  other  first  complained  of  malaise  and 
temperature  ;  there  was  a  small  amount  of  pus  present  in  the  urine,  and  the  patient 
had  nocturnal  frequency.  Israel*  states  that  the  temperature  may  occur  irrespective  of 
infection  and  that  it  does  so  in  more  than  half  of  the  cases.  This  proportion  does  not 
conform  to  the  experience  of  others,  but  there  is  no  doubt  that  patients  suffering  from 
hypernephromata  and  having  an  uninfected  urinary  tract  do  get  rises  of  temperature. 
This  is  perhaps  due  to  the  entrance  into  the  blood-stream  of  small  amounts  of  foreign 
proteins  detached  from  the  growth,  and  is  anaphylactic  in  nature. 

The  ha^maturia  is  of  two  kinds.  In  some  cases  it  is  due  to  chronic  interstitial  neph- 
ritis caused  by  the  pressure  of  the  slowly  advancing  growth.  It  is  not  very  profuse  in 
amount,  and  it  is  intimately  mixed  with  the  urine.  It  is  probably  caused  by  venous 
congestion,  pressure  of  the  advancing  growth  blocking  the  smaller  veins  and  leaving  the 
lumen  of  the  arteries  intact.  Small  haMiiorrhages  then  take  place  into  the  adjacent  tubes. 
Blood  in  the  renal  tubules  in  the  neighbourhood  of  the  growth  is  a  very  common  finding 
in  sections  in  which  the  edge  is  included.  It  is  extremely  probable  that  microscopic  blood 
is  present  long  before  the  patient  notices  anything  wrong,  and  if  patients  were  more 
observant,  smoky  iu"ine  would  be  a  far  commoner  initial  complaint.  It  appears  probable 
that  the  initial  luematuria  was  of  this  type  in  8  of  the  13  cases  It  is  obviously  injpossible 
to  be  sure.  (\i.s('  2  had  had  luematuria  for  five  years  ;  he  also  had  chronic  interstitial 
nephritis  in  both  kidneys. 

The  second  type  of  luematuria  is  much  more  ])rofuse  and  is  also  associated  with  the 
passage  of  clots  and  renal  colic.  It  is  due  to  direct  involvement  of  the  pelvis  by  the 
growth,  or  to  the  invasion  of  one  of  the  larger  veins  in  the  renal  cortex.  It  occurs  at  a 
later  .stage  in  the  di.sease  than  the  first  type,  and  at  some  time  or  other  is  present  in  most 
cases.  Profuse  liaMiiaturia  is  a  serious  factor  in  prognosis  although  not  a  bar  to  cure.  It 
should  be  the  ideal  in  the  treatment  of  this  condition  to  remove  the  kidney  before  the 
renal  pelvis  is  invaded. 

The  next  most  common  symptom  is  pain.  In  some  form  or  other  it  occurred  in  8 
of  the  13  cases  here  reported,  and  for  convenience  of  description  may  be  divided  into  three 
types  :  (1)  Renal  aching  caused  by  distention  of  the  pelvis,  common  to  all  renal  condi- 
tions in  which  blockage  of  the  outlet  occurs  ;  (2)  Renal  colic,  associated  with  the  passage 
of  clots  down  the  ureter  ;  and  (3)  Acute  attacks  of  pain  in  the  kidney,  the  result  of  a  large 
hamorrhage  into  the  growth.  It  is  extremely  difficult  to  generalize  accurately  from  a 
small  number  of  cases  ;  but  careful  study  of  the  specimens  removed  at  operation,  in 
comparison  with  the  symptoms,  fails  to  establish  any  definite  relationship  between  the 
position  and  size  of  the  growth,  and  the  pain  complained  of.  For  instance,  in  Case  4  the 
growth  was  large,  and  adherent  posteriorly  :  the  renal  pelvis  appeared  to  be  part  of  the 
growth,  and  what  remained  of  the  kidney  tissue  was  separated  from  it  by  the  tumour. 
That  is  to  say,  the  secretion  of  the  renal  tubules  was  practically  non-existent  and  had 
been  unable  to  get  to  the  pelvis  for  a  long  time.  The  patient  complained  only  of  back- 
ache, a  very  common  symptom  in  her  sex,  and  (juite  possibly  not  due  to  the  tumour. 
In  Case  5  the  growth  was  in  the  upper  pole  and  there  was  no  pain.  In  6  out  of  8 
growths  arising  in  the  middle  and  lower  poles,  renal  aching  was  a  marked  symptom.  In 
3  of  the  4  growths  which  arose  at  the  upper  pole  of  the  kidney  there  was  no  pain,  and 
in  the  1  case  with  the  tumour  in  this  situation  in  which  renal  aching  was  a  feature,  the 
pelvis  contained  much  growth.  Emphasis  has  been  laid  on  this  point  because  it  has  been 
recently  stated  that  growths  at  the  upper  pole  of  the  kidney  give  rise  to  pain  as  an  early 
symptom,  owing  to  interference  with  the  diaphragm. 

Colic  in  varying  grades  of  severity  occurred  in  5  of  the  13  cases.     Others  had  severe 
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pain  wliieli  was  pr()l)al)ly  due  to  the  passa<>e  of  blood  down  the  ureter,  but  it  did  not 
amount  to  true  colie.  One  oains  the  impression  that  colie  eaused  by  the  passaj^e  of  clots 
down  the  ureter  is  neither  so  severe  nor  so  fre(juent  as  in  renal  lithiasis.  'I'he  passage  of 
larfje  worm-like  clots  associated  with  colic  raises  a  strong  presumption  of  renal  tumour. 

Retention  and  difficult!/  of  micturition  occurred  four  times  in  this  series.  It  is  due  to 
clots  forniinii'  in  the  bladder  after  a  profuse  liaMiiorrhajje.  It  rarely  gives  rise  to  any 
serious  diJlieulty,  and  is  relieved  by  the  passage  of  the  offending  clot. 

Frcquencfi  of  micturition  was  twice  mentioned.  In  one  case  it  was  slight,  and  prob- 
ai)ly  due  to  an  enlarged  prostate,  and  in  another  case  the  patient  had  to  get  up  three  times 
at  night  to  pass  water.  This  was  associated  with  a  urinary  infection.  The  association 
of  calculi  and  tumour  in  the  same  kidney  and  concomitant  infection  has  been  reported 
by  several  workers.  Stones  occur  fairly  frecpiently  in  connection  with  growths  arising 
in  the  renal  pelvis,  but  not  often  with  hypernephromata. 

A  tumour  was  palpable  in  10  out  of  the  13  cases.  In  one  case  it  was  the  only  com- 
plaint. As  most  of  the  growths  in  this  series  were  on  the  left  side,  it  appears  that  a  renal 
tumour  is  frecjuently  felt.  A  left-sided  varicocele  which  does  not  disappear  when  the 
patient  lies  down  is  stated  in  all  text-books  to  be  a  symptom  of  new  growth  in  the  kidney. 
As  far  as  one  can  find  out  from  these  cases  and  from  the  literature,  it  is  very  seldom  seen, 
and  when  it  does  occur  there  is  extensive  invasion  of  the  renal  vein. 

DIAGNOSIS. 

Cystoscopy  is  of  the  greatest  value.  It  rarely  reveals  any  abnormality  in  the 
bladder,  but  blood  can  be  seen  coming  from  the  affected  kidney  if  the  examination 
is  made  during  an  attack.  This  procedure  is  often  absolutely  necessary  in  order  to 
distinguish  between  a  renal  and  a  vesical  growth,  the  early  symptoms  of  the  two  being 
often  identical.  It  may  also  be  possible  to  make  a  differential  diagnosis  between  a  tumour 
arising  in  the  cortex  of  the  kidney  and  a  papilloma  of  the  pelvis.  Profuse  haematuria 
and  colic  are  characteristic  of  both  conditions,  but  in  the  latter  small  buds  of  growth  can 
sometimes  be  seen  pushing  their  way  out  of  the  corresponding  ureteric  orifices,  and  implan- 
tation may  even  be  present  in  the  bladder  itself.  It  should  always  be  done  where  possible, 
as  in  many  cases  it  is  the  only  way  to  localize  the  disease.  A  small  worm-like  clot  may 
be  seen  protruding  from  one  or  other  ureter.  As  far  as  I  can  make  out,  the  ureteric  orifice 
on  the  side  of  the  tumour  shows  no  changes  characteristic  of  the  disease.  During  cysto- 
scopy the  opportunity  should  be  taken  to  estimate  the  function  of  the  opposite  kidney, 
by  comparing  the  percentage  urea  in  its  secretion  with  that  of  the  blood.  In  Case  1  this 
was  not  done.  Reliance  was  placed  on  the  fact  that  the  patient  had  a  good  urea  output 
from  his  other  kidney.  If  his  blood  urea  had  been  estimated,  it  would  probably  have 
been  raised  and  have  given  some  indication  of  his  chronic  interstitial  nephritis.  This 
patient  died  of  ura'mia. 

We  have  found  that  the  indigo-carmine  test,  in  addition  to  the  urea  test,  is  one  of  the 
most  useful  for  estinuiting  the  function  of  a  single  kidney.  Two  c.c.  of  a  0'4  per  cent 
solution  of  indigo-carmine  is  injected  into  a  vein.  It  should  appear  from  the  ureteric 
orifice  of  a  normal  kidney  within  ten  minutes  of  the  injection.  It  is  important  when 
carrying  out  this  test  that  the  patient  should  not  be  anaesthetized.  An  anaesthetic  or  the 
presence  of  catheters  in  the  ureter  temporarily  suspends  or  at  any  rate  modifies  the  rate 
of  renal  secretion.  I  have  several  times  noticed  in  doing  indigo-carmine  tests  that  the 
dye  has  not  appeared  in  the  urine  until  the  patient  has  come  out  of  the  amesthetic. 
Inunediately  the  jjatient  began  to  come  round  it  appeared,  and  although  in  one  antcsthe- 
tized  case  three-(piarters  of  an  hour  elapsed  between  the  injection  and  its  appearance  in 
the  urine,  the  kidney  was  afterwards  proved  to  be  capable  of  normal  function.  In  unames- 
thetized  jjatients  this  test  is  fairly  reliable.  If  an  ana'sthetic  is  necessary  for  cystoscopy, 
parasacral  ana'sthesia  is  the  best  method  when  functional  tests  are  contemplated.  The 
secret  of  its  success  lies  in  the  injection  of  a  large  ([uantity,  30  to  40  e.c,  of  dilute  novocain 
slowly  into  the  extra-dural  space.     In  Case  13  it  was  a  diminution   in  the  secretion  of 
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indigo-carmine  that  led  to  the  exploration  of  the  kidney.  In  this  case  the  urea  concen- 
tration test  was  quite  normal.  This  latter  test  does  not  give  any  information  as  to 
whether  a  single  kidney  is  damaged  or  not,  it  merely  gives  the  combined  output  of  both 
kidneys.  The  output  of  the  diseased  kidney  is  often  lowered,  depending  on  the  amount 
of  renal  tissue  left  and  thedegree  of  blocking.  On  the  other  hand,  it  may  show  no  abnor- 
mality. 

Pyelograms  taken  after  the  injection  into  the  renal  pelvis  of  25  per  cent  sodium 
bromide  solution  would  probably  give  some  information  as  to  the  deformity  of  the  pelvic 
outline  caused  by  the  growth.  It  has  not  been  done  in  these  cases,  and  is  rarely  necessary, 
as  by  the  time  the  pelvis  is  invaded  other  unequivocal  symptoms  are  usually  present. 

In  this  series  x  rays  were  taken  only  in  those  cases  in  which  it  was  necessary  to 
exclude  stone.  This  happened  in  6  cases,  and  in  4  of  them  either  enlargement  of  the 
kidney  or  an  opaque  area  in  the  kidney  region  was  seen  ;  in  2  of  these  four  cases  no  tumour 
was  felt,  and  so  the  finding  was  distinctly  useful.  The  improvement  in  radiological  tech- 
nique, brought  about  by  high-power  tubes,  has  enabled  us  to  get  a  negative  showing  a 
clear  shadow  of  the  kidney  outline  in  a  large  proportion  of  all  cases.  I  think  that  a  far 
wider  field  of  usefulness  in  renal  surgery  is  being  opened  up  than  the  mere  differentiation 
of  intra-  and  extra-renal  shadows.  At  the  Cancer  Hospital  the  equipment  is  such  that 
good  photographs  can  be  taken  of  a  motionless  kidney  while  the  patient  holds  his  breath. 

In  regard  to  differential  diagnosis,  the  chief  difficulty  is  to  distinguish  between 
chronic  interstitial  nephritis  beginning  in  one  kidney  and  a  renal  neoplasm  in  an  early 
stage.  There  is  no  doubt  that  the  former  may  give  rise  to  fairly  profuse  unilateral  haema- 
turia  and  at  the  same  time  give  rise  to  renal  pain.  Essential  renal  ha^maturia  produces 
the  same  effect,  and  is  due  to  a  collection  of  varicose  veins  situated  at  the  apex  of  the 
pyramids.  Incidentally  these  are  stated  by  Payne  and  his  co-workers*  to  be  the  result 
of  chronic  interstitial  nephritis.  It  may  sometimes  be  necessary  and  justifiable  to  explore 
the  kidney  in  order  to  determine  the  presence  or  absence  of  growth.  I  have  recently  seen 
two  cases  of  unilateral  renal  tumour  and  hicmaturia  in  which  a  diagnosis  of  hyper- 
nephroma was  made.  At  operation  they  were  both  found  to  have  multilocular  cystic 
disease.  Other  conditions  producing  ha^maturia  are  usually  susceptible  of  diagnosis  by 
ordinary  methods  ;    if  not,  exploration  is  necessary  for  their  cure. 

TREATMENT. 

The  results  of  the  treatment  of  hypernephromata  are  not  very  encouraging.  Their 
great  vascularity  and  their  tendency  to  invade  the  renal  vein  make  dissemination  by  the 
blood-stream  a  not  infrequent  happening. 

Of  these  13  cases,  2  cannot  be  traced.  One  of  them  {Case  10)  is  very  unlikely  to  have 
escaped  recurrence  judging  by  the  pathological  findings.  A  large  mass  of  growth  was 
seen  during  operation  at  the  junction  of  the  renal  vein  and  the  vena  cava,  and  it  has 
therefore  been  classed  as  a  recurrence.  As  the  results  of  operation  there  were  2  deaths, 
one  from  uraemia  (Case  1)  and  the  other  (Case  4)  from  post-operative  pneumonia.  No 
secondary  deposits  were  found  post  mortem. 

Two  cases  recurred  locally  within  six  months  of  operation  {Cases  9  and  11).  In  both 
the  capsule  was  invaded  ;  the  latter  case  somewhat  extensively.  One  case  died  of  recur- 
rence in  the  abdomen  and  lung  {Case  5),  and  the  one  already  mentioned  almost  certainly 
recurred.  Of  the  remaining  6,  1  {Case  3)  died  five  years  afterwards  of  cerebral 
embolism  ;  there  was  no  clinical  evidence  of  any  recurrence.  Two  {Cases  7  and  8)  were 
alive  and  well  nine  and  seven  years  respectively  after  operation.  These  two  may  be 
fairly  classed  as  cures,  although  Case  8  died  of  pneumonia.  Cases  6  and  12  were  alive 
and  well  three  and  two  years  respectively  after  operation.  The  last  case  {Case  13)  was 
operated  on  too  recently  to  be  of  any  use  for  statistical  purposes. 

A  study  of  the  growth  and  microscopic  pathology  of  these  tumours  raises  hopes  that 
local  recurrence  may  be  prevented  by  a  more  thorough  removal  of  the  perirenal  fat.  It 
is  impossible  to  say  how  thoroughly  this  was  done  in  these  cases  owing  to  the  insufficiency 
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of  all  the  operation  records.  None  of  the  specimens  show  really  extensive  extra-renal 
infiltration  such  as  is  seen  in  other  types  of  carcinoma.  The  appearances  suggest  that 
l)ressure,  often  caused  by  a  recent  subcapsular  hjcmorrhagc,  is  the  cause  of  the  capsule 
giving  way  ratlicr  than  that  the  growth  is  eating  into  the  surrounding  tissue.  Micro- 
scopical examination  demonstrates  that  even  when  the  growth  has  invaded  the  capsule 
the  fat  is  not  usually  widely  infiltrated. 

In  most  of  these  cases  tfie  kidney  was  removed  by  the  lumbar  route,  and  from  the 
point  of  view  of  facility  there  is  very  little  advantage  to  be  gained  from  an  abdominal 
approach.  On  the  other  hand,  theoretical  considerations  would  indicate  that  the  renal 
vein  should  be  ligated  before  any  manipulation  of  the  tumour  is  undertaken,  for  fear  of 
dislodging  any  growth  it  may  contain  :  but  from  a  practical  point  of  view,  if  there  is  any 
growth  in  the  vein,  even  shoidd  it  be  possible  to  remove  it  by  ligature  close  to  the  vena 
cava,  it  is  almost  certain  that  particles  have  already  been  detached  and  have  entered  the 
general  circulation.  In  this  series  none  of  those  cases  in  which  the  vein  was  invaded  have 
been  proved  to  have  survived  more  than  six  months.  There  were  4  cases  out  of  the  19 
in  which  the  vein  was  invaded.  This  is  a  lower  percentage  than  the  figures  given  by  the 
Mayo  Clinic.  Out  of  their  32  cases,  in  16  there  was  invasion  of  the  renal  vein  ;  10  of  these 
recurred,  and  the  rest  either  died  as  a  result  of  the  operation,  or  less  than  six  months  had 
elapsed  between  the  operation  and  the  report.  It  appears,  therefore,  that  invasion  of 
the  renal  vein  which  is  appreciable  to  the  naked  eye  makes  the  prognosis  extremely  grave, 
and  almost  hopeless.  Shock  is  an  important  consideration  in  operations  on  the  kidney. 
It  is  minimized  by  the  use  of  a  curved  oblique  lumbar  incision,  prolonged  upwards  behind 
so  that  the  external  arcuate  ligament  may  be  divided,  and  downwards  in  front  as  far  as 
the  anterior  superior  spine  and  a  little  mesial  to  it.  If  at  the  same  time  the  quadratus 
lumbonnn  is  nicked  transversely,  all  the  space  required  can  be  obtained  for  the  removal 
of  the  largest  tumour. 

It  should  be  borne  in  mind  that  adhesions  between  the  kidney  capsule  and  the 
surroimding  fat  do  not  necessarily  mean  extension  beyond  the  boundaries  of  the  organ. 
The  abdominal  route  is  indicated  when  there  are  doubts  as  to  the  upward  limits  of  the 
growths,  perhaps  in  the  very  largest  tumours. 

SURGICAL    PATHOLOGY. 

Gross  Pathology. — Hypernephromata  have  been  shown  in  the  part  of  this  paper 
which  deals  with  their  etiology  to  occur  in  both  sexes  and  at  all  ages  ;  they  also  are  found 
in  all  parts  of  the  kidney  and  are  not  merely  confined  to  one  or  other  pole.  In  this  series 
of  cases  6  arose  in  the  upper  pole,  5  in  the  lower  pole,  and  7  in  the  middle.  In  1  it  was 
impossible  to  say  in  which  situation  the  growth  arose.  They  are  not  as  a  rule  diflicult 
to  distinguish  from  other  renal  tumours  with  the  naked  eye,  for  they  have  several 
outstanding  characteristics  : — 

1.  They  are  nearly  always  more  or  less  surrounded  by  a  false  capsule,  composed  of 
compressed  renal  tissue.  Very  often  this  capsule  appears  complete,  but  in  other  cases 
it  is  interrupted  at  some  point  in  its  circumference  and  the  tumour  appears  to  be  directly 
invading  the  kidney  substance.  When  this  occurs  to  any  marked  degree,  it  is  found  on 
microscopical  examination  that  the  tumour  is  rapidly  growing,  and  has,  as  a  rule,  taken 
on  the  more  obvious  character  of  a  carcinoma.  Cases  1,  5,  and  8  show  this  well.  In  no 
case  is  the  capsule  a  true  one,  it  oidy  consists  of  stretched  and  compressed  renal  tubules. 

2.  It  is  common  in  fresh  specimens  to  sec  yellow  areas  of  varying  size  scattered  all 
over  the  growth.  The  yellow  colour  is  not  due  to  chromaffin  substance,  but  to  fatty 
degeneration. 

3.  Haemorrhage  and  necrosis  are  very  common.  The  haemorrhage  may  take  place  in 
large  masses,  or  it  may  form  the  large  bulk  of  the  tumour.  It  can  be  seen  in  all  stages 
of  organization,  from  fresh  blood  to  the  laminated  organized  clot  found  in  some  aneurysms. 
In  some  specimens  in  which  large  haemorrhages  are  absent,  small  patches  of  blood  are 
to  be  seen.     In  these  cases  it  is    interesting   to   note   that    the   small    luemorrhajres   are 
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contiguous  to  one  or  other  of  the  fibrous  strands  which  always  traverse  the  tumour,  and 
they  appear  to  arise  front  the  invasion  of  a  larger  vessel  contained  therein.  It  is  to  be 
expected  that  a  good  deal  of  bleeding  would  take  place  into  the  substance  of  a  growth 
as  vascular  as  a  hypernephroma.  Necrosis  is  also  pommon,  and  in  some  of  the  cases 
the  centre  of  the  growth  has  entirely  disintegrated,  leaving  a  thin  layer  of  tumour 
substance  surrounding  a  cyst  whose  edges  are  shreddy  and  necrotic.  Case  15  is  an 
excellent  example  of  this.  Necrosis,  though  not  always  visible  to  the  naked  eye,  is  a 
constant  finding  in  sections. 

In  addition  to  these  features,  which  when  they  are  at  all  marked  usually  settle  the 
diagnosis,  there  are  some  other  points  which  call  for  comment.  The  size  of  the  growths 
varies  a  great  deal.  They  may  either  be  as  small  as  a  marble  or  as  large  as  a  foetal  head. 
They  are  roughly  spherical  in  outline,  and  when,  as  often  occurs,  they  project  from  the 
fibrous  capsule  of  the  kidney,  they  have  a  bossed  appearance. 

Their  relation  to  the  renal  capsule  and  to  the  pelvis  is  of  great  interest,  as  it  gives 
some  indication  of  their  nature.  The  capsule  is  at  first  distended  by  the  growth,  and  to 
this  distention  it  reacts  by  increasing  its  thickness.  If  the  distention  is  rapid,  the  capsule 
becomes  thin,  and  finally  gives  way  at  its  weakest  point.  The  giving  way  is  sometimes 
determined  by  a  subcapsular  haemorrhage.  Case  1  is  a  good  example  of  this.  On  the 
posterior  aspect  of  the  specimen  there  is  a  large  irregular  split  in  the  capsule,  and  through 
it  one  can  see  a  mass  of  blood-clot.  In  Case  6  this  is  apparently  just  about  to  happen. 
Thinning  of  the  capsule  seems  to  depend  less  on  the  size  of  the  growth  than  on  the 
rapidity  with  which  its  bulk  increases  :  in  Case  4,  one  of  the  largest  growths  in  the  series, 
the  capsule  was  as  thick  and  smooth  as  a  sheet  of  normal  dura.  In  Case  H,  which  showed 
invasion  of  the  capsule  by  growth,  it  had  a  smooth  outline,  was  rather  lobulated,  and 
looked  as  though  the  i)erirenal  fat  had  come  away  from  its  surface  without  any  tight 
adhesion.  In  8  of  the  19  specimens  examined  the  capsule  was  invaded.  It  should  be 
noted  that  the  fibrous  capsule  of  the  kidney  is  often  adherent  to  the  surroimding  fat  with- 
out any  actual  invasion  having  taken  place. 

Invasion  of  the  renal  pelvis  appears  to  take  place  in  somewhat  the  same  way, 
although  the  fact  is  not  so  easily  demonstrated.  In  Case  3,  the  pelvis,  as  well  as  being 
invaded,  is  also  considerably  distorted.  Invasion  of  the  pelvis  was  noticed  in  greater 
or  less  degree  in  14  out  of  the  19  cases.  It  is,  of  course,  the  proximity  of  the  growth  to 
the  renal  pelvis  which,  as  a  rule,  gives  rise  to  the  symptoins  which  alarm  the  patient. 
Invasion  of  the  renal  vein  was  demonstrable  to  the  naked  eye  in  4  cases  ;  its  significance 
has  been  already  dealt  with. 

Inspection  of  the  cut  surface  of  the  tiunour  raises  another  point  of  interest.  It  has 
been  stated  by  various  authors  that  remnants  of  a  capsule  which  functioned  when  the 
tumour  was  smaller,  and  was  later  incorporated  in  its  substance,  is  a  fairly  common 
occurrence.  Of  course,  observations  made  on  a  small  number  of  cases  are  liable  to  much 
inaccuracy,  but  this  appearance  has  not  been  found  to  be  at  all  common  in  these  speci- 
mens. In  only  1  case  was  it  noted  as  present.  In  timiours  which  showed  highly 
malignant  characteristics  some  renal  tissue  was  seen,  but  not  in  the  more  slowly-growing 
types. 

Fibrous  trabeculai  running  in  various  directions  throughout  the  tumour  were 
nearly  always  noted  ;  in  many  cases  they  seemed  to  have  undergone  hyaline  degenera- 
tion, and  this  was  confirmed  by  the  section  :  t'hey  divide  the  tumour  up  into  segments, 
usually  rounded,  and  from  the  thicker  strands  branches  ramify  throughout  the  whole 
structure.  Thus  the  characteristic  lobvilated  appearance  is  produced.  The  growth  in 
undegenerated  areas  looks  like  a  section  through  a  gland.  These  strands  of  fibrous 
tissue  bear  the  blood-supply  to  the  tumour-cells.  The  masses  of  growth  are  sometimes 
arranged  in  rounded  columns,  which  in  sections  seemed  to  be  isolated  from  each  other. 

Microscopical  Appearances. — A  detailed  study  of  many  sections  reveals  the  fact  that 
these  tumours  are  essentially  papillary  in  structure.  Their  appearance  varies  very  greatly 
with  the  direction  in  which  the  sections  are  cut  and  the  way  the  stroma  runs.  The 
cells   of  what    we    may   temporarily   call    the   typical   hypernephroma   are   large.      Their 
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protoplasm  is  vacuolated,  aiul  often  contains  a  hif>;hly-refractin};  fatty  material.  In 
places  where  the  vacuoles  are  absent,  it  is  {granular.  Many  of  the  cells  show  a  spongy 
formation  in  their  substance,  'i'his  is  more  obvious  where  def);eneration  is  bcf^inning, 
and  can  be  easily  made  out  in  those  cells  which  are  furthest  away  from  their  basement 
membrane.  The  nuclei  are  well  marked  and  stain  readily  with  logwood  in  its  various 
forms.  Under  the  high  power,  it  can  be  seen  that  they  contain  chromatin  granules  lying 
in  a  clear  substance.  A  large  nucleus  is  frequently  present,  and  active  mitosis  is  a  fairly 
constant  feature.  The  size  of  tlie  nucleus  varies  greatly,  as  does  its  regularity  of  outline, 
and  the  impression  is  gained  that  in  the  more  malignant  form  the  nucleus  is  correspond- 
ingly more  irregular  in  outline.  The  appearance  and  shape  of  the  cells  vary  a  great  deal. 
In  some  sections  showing  a  regular 
alveolar  arrangement,  there  is  abso- 
lutely no  vacuolation.  These  cells, 
which  are  close  to  their  basement 
membrane,  are  usually  cuboidal  in 
shape,  and  the  further  they  get  away 
from  it  the  more  irregular  is  their  out- 
line, the  outer  layers  of  cells  being 
club-shaped    or   amoeboid. 

The  connective-tissue  stroma  is 
very  often  so  thin  that  the  cells  appear 
to  be  growing  from  the  endothelial 
wall  of  the  capillaries,  but  in  some 
cases  they  are  surrounded  by  fine  fibrils 
of  areolar  tissue,  which  is  sometimes 
so  thick  that  the  capillaries  it  contains 
show  up  as  small  spaces  in  its  sub- 
stance. It  is  the  arrangement  of  this 
stroma  and  the  plane  in  which  the 
sections  are  cut  that  gives  to  hyper- 
nephromata  their  characteristic  appear- 
ance. 

The  forms  that  one  sees  in  sec- 
tions fall  into  several  broad  types. 
The  simplest  has  been  termed  in  the 
case-descriptions  the  '  transverse  peri- 
vascular arrangement  '  (Fig.  34.4). 
This  form  has  been  brought  about  by 
cutting  the  section  at  right  angles  to 
the  long  axis  of  the  vessels.  There- 
fore, in  the  centre  of  the  formation  one 
sees  the  lumen   of  the   capillary,  often 

containing  blood-corpuscles.  Its  endothelial  lining  is  often  easily  distinguished.  The 
capillary  is  usually  surrounded  by  a  thin  layer  of  areolar  tissue,  which  may,  however, 
be  absent.  The  tumour  cells  grow  from  its  outer  surface  in  rings.  The  cells  are  several 
layers  thick,  at  first  regular  in  shape,  but  increasingly  irregular  and  larger  as  they  get 
towards  the  periphery.  It  is  in  this  formation  that  the  giant  cells  are  best  seen.  They 
occur  at  the  periphery,  and  are  in  many  cases  continuous  with  the  outer  layer  of  cells. 
They  consist  of  a  large  mass  of  protoplasm,  which  usually  stains  well.  Their  outline  is 
very  irregular,  and  they  are  a  little  larger  than  the  common  giant  cells  seen  in  tuberculosis. 
They  are  nuiltinucleated,  the  nuclei  being  distributed  throughout  their  substance  ;  they 
stain  well,  usually  more  deeply  than  the  ordinary  hypernephroma  cells.  A  careful  study 
of  these  nuclei  with  the  high  power  shows  that  they  are  not  those  of  the  polymorpho- 
nuclear leucocyte.  Careful  observation  has  been  made  of  this,  because  Trotter'"  has 
.stated  that  the  multinucleated  ai)pearance  is  i)roduced  by  the  wandering  into  the  cell  of 
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Case  1.     s^ectiou  showiiif;  the  perivascular  armngemeiit 
in  the  connective-tissue  stroma. 
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polymorphonuclear  leucocytes  from  outside.  In  these  sections  many  giant  cells  have 
been  observed  with  no  leucocytes  whatever  in  their  vicinity.  This  formation  is  seen  some- 
where or  other  in  almost  every  growth  examined,  and  I  think  if  more  sections  of  each 
growth  were  taken  it  would  be  found  constantly.    . 

Another  form  termed  the  '  longitudinal  perivascular  arrangement '  is  seen  when  the 
section  is  cut  through  the  long  axis  of  the  capillary,  the  cells  being  arranged  on  either  side. 
This  is  best  seen  in  sections  in  which  the  growth  is  not  too  tightly  packed.  When  the  cells 
are  growing  very  rapidly,  the  capillary  network  is  so  compressed  as  to  be  invisible,  and 
a  mosaic  appearance  is  thus  produced.  In  the  rapidly  dividing  parts  of  the  growth  the 
cells  are  smaller  than  usual,  though  they  still  have  the  characteristic  vacuolation  of 
hypernephromata. 

Now  if  the  section  is  cut  a  little  above  or  below  the  capillary,  so  as  to  go  through  the 
cells  only  and  leave  out  the  vessel  lumen,  the  appearance  which  so  resembles  the  cortex 
of  the  suprarenal  body,  and  from  which  the  tumour  derives  its  name,  is  seen.  It  resembles 
the  mosaic  appearance  referred  to  above,  except  that  the  cells  are  larger,  and  shaped  more 
like  suprarenal  cells.  This  is  not  by  any  means  the  commonest  fonn  these  tumours  take, 
and  it  is  hard  to  see  why  it  should  have  been  responsible  for  their  name. 


Fig.  345. — Case  2.     A  loosely-arranged  example  of  the  looped  capillary  ty|)e,  showing  how  the  so-called  alveoli 
come  to  be.       One  vessel  is  also  cut  longitudinally. 

When  the  capillaries  run  in  loops,  and  the  loops  are  continuous,  we  get  the  formation 
which  has  been  termed  the  '  looped  capillary  type '  {Fig.  845).  It  is  a  very  common  one  to 
meet,  and  at  first  sight  gives  the  impression  that  we  are  dealing  with  an  alveolar  growth  or 
adenoma.  But  in  some  of  the  sections,  notably  those  of  Case  7,  its  true  origin  is  made 
clear.  The  transverse  perivascular  form  is  seen,  but  from  the  side  of  the  central  capillary 
a  branch  arises  and  begins  to  form  its  loop.  In  sections  loosely  arranged,  the  capillaries 
between  the  loops  can  be  clearly  seen.  In  most  sections  showing  this  type  of  formation  a 
little  gap  is  visible  in  the  corners  between  the  loops  representing  the  vessel  lumen.  In 
other  sections  the  loops  are  not  quite  complete,  and  a  semipapillary  appearance  is  pro- 
duced. It  is  easy  to  understand  that  when  these  loops  are  small,  the  cells  growing  into 
the  lumen  and  practically  filling  it  up  give  the  appearance  of  an  adenoma.  In  other 
cases  the  loops  are  wide,  and  the  connective  tissue  separating  them  is  thick.  When  this 
occurs,  the  outer-layer  cells  growing  into  the  lumen  of  the  loop  tend  to  degenerate, 
as  they  are  a  long  way  from  their  source  of  nourishment.  Into  these  loops  papillary 
proliferation  often  takes  place.     Papillary  formation  is  often  seen  in  the  loop  type  when 
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rapid  growth  is  j^oing  on.  The  colls  are  smaller  than  usual,  often  only  one  layer  thick, 
and  the  loops,  instead  of  beinfi;  roiuid,  are  s(iuare  ;  thus  we  get  a  reticular  appearance. 
Papillary  formation  is  seen  somewhere  or  other  in  nearly  every  hypernephroma  of  which 
enough  sections  are  cut,  and  I  feel  sure  an  adequate  examination  would  demonstrate  it 
in  every  case. 

The  relation  of  the  tumour  cell  to  its  stroma  is  one  of  the  most  important  of  its 
characteristics  to  be  considered  in  deciding  as  to  its  nature,  and  enough  has  been 
said  to  demonstrate  that,  in  all  the  varied  appearances  which  are  met  in  sections  of 
these  growths,  the  essential  fact  is  that  we  have  a  series  of  cells  whose  tumour  form  mav 
vary  but  whose  relation  to  the  stroma  remains  constant.  The  essentially  papilliferous 
nature  of  hypernephromata  is  by  no  means  a  new  conception.  It  was  insisted  upon  by 
Stoerk,^^  but  has  been  relegated  to  a  back  row  among  the  factors  to  be  considered  by 
people  who  have  put  forward  theories  about  tissue-rests,  a  last  resort  which  has  been  used 
at  various  times  to  explain  the  origin  of  every  tumour  whose  etiology  was  doubtful. 
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Fig.  346. — Papillary  prowtli  conunenciiifr  in  the  renal  tubules.     Hypernephroma  and  jyapillary  c;iixiiioniu  lonnajions 
are  present  in  other  sections  of  tlie  same  growth. 

Their  papillary  structure  is  not,  however,  the  only  point  which  arises  from  a  histo- 
logical study  of  hypernephromata.  Other  workers  have  seen  and  described  a  gradual 
transition  between  the  ordinary  hypernephromata  form  and  those  of  a  carcinoma. 
Appearances  suggestive  of  sarcoma  have  also  been  noted,  and  are  present  in  one  of  the 
sections  of  Case  2.  Careful  .study  of  this  section  shows  that  we  are  only  dealing  with  cells 
so  malignant  that  they  are  single  and  isolated  instead  of  being  in  masses.  These  aberrant 
cells  are  seen  in  sections  of  undoubted  carcinoma  in  other  parts  of  the  body. 

The  giant  cells  seen  at  the  periphery  of  the  transverse  perivascular  forms,  and  in  the 
centre  of  the  larger  loops,  are  the  first  stage  in  the  malignant  change.  Other  sections  show 
the  typical  appearance  of  a  papillary  carcinoma  or  adenoma,  and  it  is  only  by  cutting 
further  blocks  taken  from  the  same  growth  that  the  forms  characteristic  of  the  so-called 
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hypernephromata  can  be  discovered.  It  appears  that  the  cells  on  the  stalk,  instead  of 
being  in  one  or  two  layers,  grow  in  seven  or  eight,  and  in  other  parts  of  the  same  section 
the  stalk  has  disappeared  and  we  see  a  spheroidal-celled  carcinoma  which,  taken  apart 
from  its  environment,  might  come  from  a  breast.  • 

In  some  of  the  sections,  described  in  detail  at  the  end  of  this  paper,  a  papillary 
formation  can  be  seen  to  be  beginning  in  the  renal  tubules  at  the  edge  of  the  growth 
(Fig.  346).  In  places  where  the  capsule  is  absent  a  gradual  transition  takes  place  between 
normal  tubules  and  those  commencing  to  proliferate.  The  cells  lining  the  tubes  begin  to 
get  larger,  and  to  project  into  the  lumen,  and  are  gradually  transformed  into  the  type 
of  cell  seen  in  hypernephromata.  When  this  is  stated  to  have  occurred  in  the  case- 
descriptions  appended,  it  has  not  been  done  without  a  good  deal  of  consideration,  the 
difficulty  of  interpreting  tumour  formation  being  fully  realized. 

The  main  point  which  this  paper  is  written  to  emphasize  is  the  occurrence  of 
hypernephroma-like  formation  in  conjunction  with  papillary  adenomata  and  carcinomata. 
In  some  cases,  for  example  Case  5,  a  diagnosis  had  been  made  of  papillary  adenoma, 
and  only  further  examination  showed  the  true  nature  of  the  tumour. 

Histological  examination  also  throws  some  light  on  their  mode  of  dissemination.  It 
is  well  known  that  these  growths,  besides  giving  occasional  secondary  deposits  in  the 
glands,  disseminate  by  the  blood-stream  ;  but  in  only  one  case  was  a  mass  of  growth  seen 
in  the  lumen  of  a  capillary  of  one  of  the  perivascular  bundles.  They  are  not  infrequently 
present  in  the  tubules  close  to  the  growth,  in  the  more  malignant  forms.  This  may, 
however,  be  due  to  the  fact  that  this  is  where  the  growth  arises.  In  Case  14,  masses 
of  growth  are  seen  in  a  large  capillary  or  small  vein  running  in  the  false  capsule.  Dissem- 
ination probably  takes  place  by  the  invasion  of  one  of  the  small  veins,  followed  by  emboli 
or  continuous  growth  along  their  length. 

Secondary  deposits  may  be  single  or  multiple.  Trotter  and  Ilymans  both  refer  to 
reported  cases  of  solitary  metastases,  some  of  which  have  been  successfully  removed. 
Multiple  metastases  may  occur  as  long  as  ten  years  after  nephrectomy  (C'lairmont*'^).  The 
usual  interval  for  recurrence  is  from  three  to  four  years,  but  there  are  many  examples 
scattered  throughout  the  literature  of  recurrences  five  and  six  years  after  operation.'^ 

ORIGIN. 

To  the  discussion  of  the  origin  of  these  growths,  which  crops  up  perennially  in  the 
literature,  four  contributions  of  outstanding  importance  have  been  made.  In  1884 
Grawitz^*'^^  brought  forward  the  hypothesis  that  they  were  due  to  suprarenal  rests 
beneath  the  capsule  of  the  kidney.  In  support  of  this  contention  he  produced  the  following 
evidence  :  (1)  That  the  growths  arise  beneath  the  renal  capsule,  a  place  where  these 
rests  are  found  ;  (2)  That  the  cells  of  hypernephromata  are  quite  unlike  those  found 
in  the  normal  renal  tubule  ;  (3)  That  they  are  very  much  like  the  cells  of  the  suprarenal 
cortex,  notably  in  that  they  contain  much  fat  ;  (4)  That  their  encapsulation  is  very 
much  like  that  of  suprarenal  rests  accidentally  found  in  the  kidney  ;  (5)  That  the 
disposition  of  the  cells  is  much  like  that  seen  in  the  suprarenal  cortex. 

The  following  facts  militate  against  these  contentions  : — 

1.  Although  a  certain  number  of  hypernephromata  do  give  the  appearance  of  arising 
from  beneath  the  renal  capsule.  Case  17  establishes  beyond  a  doubt  that  they  do  not 
always  arise  in  this  situation.  Besides,  the  distribution  of  hypernephromata  in  the  renal 
cortex  does  not  correspond  with  that  of  suprarenal  rests.  I  have  never  read  a  con- 
vincing description  of  any  suprarenal  rest  which  was  not  situated  beneath  the  capsule  at 
the  upper  pole.  A  large  number  of  hypernephromata,  on  the  other  hand,  arise  in  the 
middle  or  lower  pole. 

2.  The  cells  of  hypernephromata  may,  in  some  cases,  be  imlike  the  normal  renal 
tubules  ;  but  in  others,  where  the  loops  are  small  and  rapidly  growing,  and  only  bear  one 
layer  of  small  cells,  it  is  difficult  to  be  certain  that  one  is  not  looking  at  renal  tubules, 
and  it  requires   reference   to   the   surrounding   structures,   and   a   minute  examination  of 
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the  stroma,  to  (listin<;iiish  iK'twceii  the  two.  .Moreover,  the  cells  of  hyixriiephroiiiala  are 
.s(»metiiiies  very  like  abiionnal  renal  tubules  which  are  the  subject  of  nephritis. 

',i.  The  fact  that  hypernephrouia  cells  are  sometimes  like  those  of  the  suprarenal 
cortex  is  not  a  sulheient  reason  for  sayin<«-  that  they  arise  from  suprarenal  rests.  An 
abnormal  cell  rising'  from  one  structure  may  (juite  well  simulate  the  normal  appearance 
of  some  other  structure.  Doubly  refractinfj  fat  as  seen  in  hypernephromata  has  been 
found  by  Lehlein^^  to  be  present  in  the  protoplasm  of  renal  epithelioma  and  carcinoma. 

1.  I  cannot  deal  with  the  (juestion  of  encapsulation,  as  I  have  never  seen  a  suprarenal 
rest  situated  in  the  middle  of  the  kidney  substance. 

5.  An  ade(|uate  explanation  of  the  formation  rese!nblin<>'  the  suprarenal  cortex  has 
already  been  <>iven  in  the  part  of  the  paper  dealin<>  with  the  histolo<>y. 

There  are,  however,  other  reasons  which  may  support  the  suprarenal-rest  theory 
that   have  not  received  sulHcient  attention   by  writers  on  the  subject. 

Many  cases  have  been  reported  of  tumours  liavini?  the  characteristic  structure  of  a 
hypernephroma  which  have  arisen  outside  the  kidney,  and  some  of  the  reports  are  very 
convincing.  C'hiari'"  has  recorded  the  case  of  a  man,  age  44,  with  a  hiohly  maliffnant 
tumour  the  size  of  a  man's  head  oceupyin*);  the  pelvis,  and  reachinfj;  above  to  the  level  of 
the  lower  border  of  the  right  kidney.  The  tumour  had  the  structure  characteristic  of 
hypernephroma.  The  man  died  of  recurrence  after  operation,  and  (hiari  was  able  to 
demonstrate  post  mortem  that  the  tumour  was  not  secondary  to  a  growth  in  the  kidney, 
suprarenal  gland,  or  any  other  abdominal  or  pelvic  organ.  I  have  not  seen  pictures  of  the 
.sections  of  this  growth  ;  but  simply  to  state  that  they  probably  were  not  characteristic  of 
hypernei)hroma  does  not  help  one  in  getting  at  the  truth,  although  it  may  assist  in 
making  out  a  case  for  some  other  theory.  Elastwood^^  has  reported  a  case  of  a  tumour 
in  the  uterus,  the  sections  of  which  show  typical  transverse  perivascular  appearances 
which  are  (juite  characteristic.  This  patient  lived  for  some  years  after  operation  and 
never  complained  of  luematuria.  It  is  possible  that  the  growth  which  was  removed  at 
operation  was  secondary  to  a  hypernephroma,  but  secondary  deposits  do  not  commonly 
occur  before  evidence  exists  of  the  primary  growth  in  the  kidney.  Another  case  has 
been  reported  by  French^-  of  a  hypernephroma  arising  in  the  suprarenal  body  which  was 
shown  post  mortem  to  be  quite  unconnected  with  the  kidney.  Microphotographs  of  this 
tiunour  reproduced  in  a  paper  by  Glynn  show  marked  lumen  formation.  It  is  hard  to 
conceive  of  tuniours  arising  from  the  suprarenal  body  forming  a  lumen.  Glynn.'--'  who 
has  examined  the  sections,  says  that  it  is  not  characteristic  of  hypernephromata.  Owing 
to  the  kindness  of  Dr.  French  I  have  had  an  opportunity  of  examining  the  sections  of 
this  tumour,  and,  with  all  due  respect  to  his  very  carefully  considered  paper,  I  can  only 
agree  with  Professor  Glynn  that  the  tumour  is  not  a  renal  hypernephroma.  Of  course  it  is 
not  inconceivable  that  tumours  like  hypernephromata,  which  have  a  papillary  structure, 
and  arise  from  renal  tubes,  could  also  grow  in  other  parts  of  the  body.  Cases  of  hyper- 
nephroma have  also  been  reported  growing  in  the  liver,  a  place  where  suprarenal  rests 
are  said  to  be  conunon  ;  but  in  none  of  these  cases,  so  far  as  I  know,  has  a  primary  renal 
growth  been  definitely  excluded.  A  careful  comparative  examination  of  many  of  these 
extra-renal  growths  has  recently  been  carried  out  by  Professor  (ilynn.--*  He  has  come  to 
the  conclusion  that  the  majority  of  the  pelvic  growths  are  of  luetic  origin.  It  appears 
from  this  paper  that  growths  very  similar  in  type  to  renal  hypernephroma  can  arise  in 
other  parts  of  the  body.  Research  should  be  directed  to  try  to  discover  some  reason 
for  this  similarity. 

There  are  three  more  facts  against  the  suprarenal-rest  theory  which  make  one  hesitate 
before  accepting  it. 

1.  It  has  been  shown  by  (ireer  and  Wells-*  that  there  is  no  adrenalin  contained  in 
liypernephromata,  in  spite  of  a  very  earetui  search. 

•2.  Tumours  arising  in  the  suprarenal  body  as  a  rule  produce  alterations  in  the  sex 
characteristics.     This  has  never  been  noticed  in  hypernephromata. 

3.  No  case  of  tumour  in  the  suprarenal  body  has  ever  been  proved  to  have  a  papillary 
.structure. 
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The  first  consideration  does  not  weigh  very  heavily,  since  it  does  not  necessarily 
follow  that  a  tumour  arising  from  any  particular  gland  produces  secretion  identical  with 
that  of  its  parent  structure.  In  the  case  of  the  suprarenal  gland  this  is  perhaps  hardly 
to  be  expected,  as  a  substance  having  the  chemical  properties  of  adrenalin  would  be  easily 
altered  by  slight  changes  in  its  environment.  However,  it  does  help  to  strengthen  the 
argument  that  the  similarity  between  the  two  cells  is  one  of  appearance  rather  than  of 
composition. 

The  last  two  arguments  which  have  just  been  brought  forward  are,  however,  of  great 
importance.  If  tumovirs  arising  in  the  suprarenal  body  produce  precocious  sex  character- 
istics, it  might  reasonably  be  expected  that  tumours  arising  in  suprarenal  rests  would  do 
the  same.  Similarly,  if  tumours  arising  in  the  suprarenal  rests  can  be  shown  to  possess 
an  essentially  papillary  structure,  this  same  appearance  should  be  seen  in  those  arising 
in  the  suprarenal  gland.  It  is  true  beyond  a  doubt  that  practically  all  suprarenal  tumours 
do  not  possess  this  important  characteristic.  On  the  whole  it  appears  to  me  that  the 
advocates  of  the  suprarenal-rest  theory  have  failed  to  prove  their  case. 

The  next  most  important  contribution  to  the  discussion  was  brought  forward  nine 
years  later  by  Sudek'^^,  who  thought  that  hypernephromata  arose  from  renal  tubules  and 
were  in  the  nature  of  adenomata ;  and  again  in  1908  the  whole  subject  was  re-investigated 
by  Stoerk.2® 

After  bringing  forward  a  formidable  array  of  arguments  against  the  theory  of  Grawitz, 
he  showed  that  these  tumours  always  have  a  papillary  basis,  much  in  the  same  way  as 
has  been  shown  in  an  earlier  part  of  this  paper.  His  description  I  can  confirm  in  most 
respects,  although  the  examination  of  these  sections  was  not  done  with  this  end  in  view  ; 
in  fact  the  bulk  of  the  paper  was  written  before  I  had  read  Stoerk's  contribution.  His 
contention  is  that  Grawitzian  tumours  arise  from  regenerating  renal  tissue,  with  com- 
mencing papillary  cyst  formation.  This,  he  says,  is  seen  most  commonly  in  chronic 
interstitial  nephritis.  A  study  of  these  sections  does  not  always  demonstrate  the  chronic 
interstitial  nephritis,  and  I  think  its  importance  as  an  etiological  factor  has  been  over- 
estimated. Chronic  interstitial  nephritis  is  such  a  common  disease,  and  hypernephroma 
is  relatively  so  uncommon,  that  if  the  saine  relationship  exists  between  them  as  many 
pathologists  think  exists  between  chronic  mastitis  and  breast  carcinoma,  these  tumours 
should  be  met  much  more  frequently.  The  transition  which  is  seen  between  renal  tubes 
and  hypernephroma  forms  need  not  necessarily  be  at  first  in  the  nature  of  chronic  inter- 
stitial nephritis.  Stoerk  goes  so  far  as  to  say  that  what  has  been  called  the  looped 
capillary  type  is  also  tubular,  as  well  as  being  papillary,  and  that  the  tubules  contain  a 
secretion  comparable  with  renal  secretion,  or  at  any  rate  a  true  secretion.  What  con- 
stitutes a  true  secretion  is  a  matter  for  philosophers  to  determine.  Certainly  there  often 
appears  in  the  lumen  of  the  loops  a  sort  of  colloid  material  which  must  come  from  the 
lining  cells.  But  from  the  way  it  stains  it  cannot  be  compared  with  that  produced  by  renal 
tubules,  which  does  not  stain  at  all.  The  true  nature  of  this  alveolar  appearance  has 
been  made  clear  in  this  paper.  Trotter,-"  who  has  published  one  of  the  best  descriptions 
of  hypernephroma  that  has  ever  been  written,  also  remarks  on  the  tubule  formation, 
but  he  only  described  one  case,  the  sections  of  which  did  not  demonstrate  its  origin. 

The  next  and  last  important  contribution  to  the  subject  was  made  in  1910  by  Wilson 
and  Willises  :— 

1.  They  expressed  doubt  as  to  whether  suprarenal  rests  ever  occur  at  all,  and  hazarded 
the  opinion  that  the  descriptions  of  them  are  often  mistaken,  the  tissues  described  being 
really  W^olfflan  remnants. 

2.  They  claim  that  hypernephromata  have  a  predilection  zone,  which  does  not 
correspond  to  that  of  nephritis,  which  is  a  diffuse  change  ;  also  that  they  are  seen  in 
kidneys  which  show  no  evidence  of  previous  inflammation. 

3.  They  state  that  Grawitzian  tumours  rarely  exhibit  a  cell  form  resembling  that 
seen  in  the  bulk  of  carcinomata  arising  in  the  renal  epithelium,  and  in  their  malignant 
form  conform  to  the  sarcoma  rather  than  the  carcinoma  types. 

4.  They  have  vmdertaken  a  long  embryological  investigation  in  which  they  show  that 
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normally  the  Wollliiiii  body  intervenes  between  the  developing  kidney  and  the  developing 
suprarenal,  and  demonstrate  that  from  a  developmental  point  of  view  rests  of  suf)rarenal 
tissue  are  most  unlikely  to  be  found  in  the  kidney  ;  whereas  the  WoUlian  body,  a 
degenerating  organ  close  to  the  kidney,  is  therefore  likely  to  have  part  of  its  substance 
included  in  the  kidney.  In  fact  they  say  that  kidney  rests  are  more  likely  to  be  found  in 
the  suprarenal  than  vice  versa.  May  this  not,  perhaps,  be  the  explanation  of  Dr.  French's 
case,  for  there  was  undoubtedly  some  developmental  error  present. 

On  these  grounds  they  proceed  to  construct  a  theory  that  hypernephromata  arise 
from  Wolflian  rests,  in  spite  of  the  fact  that  they  have  not  produced  a  single  such  rest,  or 
shown  how  it  is  possible  for  an  amorphous  mass  of  tissue  like  the  Wolflian  body  to 
produce  a  tumour-formation  essentially  papillary  in  nature.  It  should  be  noted  that 
Wilson  is  not  the  first  person  to  suggest  that  Wolffian  rests  may  explain  the  occurrence 
of  hypernephromata.     The  idea  was  suggested  by  Kupffer  in  1865.-^ 

The  argimients  they  have  brought  forward  merit  careful  attention.  With  regard  to 
what  they  have  said  about  the  occurrence  of  suprarenal  rests,  they  may  have  shown  from 
an  embryological  point  of  view  that  when  development  takes  place  normally,  suprarenal 
rests  are  most  luilikely  to  occur  ;  but  they  have  given  us  no  idea  how  often  development 
is  absolutely  normal.  That  it  occasionally  deviates  from  the  average  is  conclusively 
shown  by  the  fact  that  suprarenal  rests  do  occur.  Targett's^"  case  is  a  good  example. 
Professor  J.  S.  Dunn,^^  among  many  others,  has  described  5  cases  found  in  a  routine 
examination  of  the  kidneys  in  80  post-mortems,  and  in  his  description  of  them  he  notes 
that  they  were  intimately  associated  with  the  renal  tubes,  and  were  not  separated  from 
them  by  fibrous  septa.  In  one  of  his  cases  the  capsule  both  of  the  suprarenal  body 
and  of  the  kidney  was  deficient  in  places.  Wilson  and  Willis  have  neither  described  nor 
produced  a  single  Wollfian  rest,  and  I  cannot  reconcile  Professor  Dimn"s  careful  descrip- 
tion of  suprarenal  rests  with  any  existing  account  of  Wollfian  tissue. 

With  the  contention  that  hypernephromata  have  a  predilection  zone  I  cannot  agree  ; 
they  are  foimd  in  all  parts  of  the  kidney,  and  Case  17  shows  that  they  do  not  begin  beneath 
the  capside,  at  any  rate  always.  That  they  arise  in  kidneys  that  are  not  the  subject  of  a 
generalized  nephritis  is  quite  true,  but  this  is  no  reason  for  stating  that  they  do  not  arise 
from  renal  tubules.  A  very  great  majority  of  them  begin  at  a  time  of  life  when  the 
kidney  has  borne  the  burden  and  heat  of  the  day,  and  its  tubules  may  reasonably  be 
assumed  to  have  imdergone  such  changes  as  make  them  susceptible  to  the  cancer  stimulus. 

I  have  found  that  when  hypernephromata  begin  to  take  on  a  more  obviously  malignant 
change,  it  is  first  in  the  nature  of  a  carcinoma.  Although  appearances  suggestive  of 
sarcoma  are  seen,  they  can  very  easily  be  traced  to  the  aberrant  cell-formation  of  a 
carcinoma.  The  difficulty  of  distinguishing  a  spheroidal-celled  carcinoma  from  a  round- 
celled  sarcoma  is  quite  well  known,  and  as  a  ride  the  only  way  to  do  it  is  to  trace  the 
formation  to  some  part  of  the  section  where  its  origin  is  made  plain.  In  none  of  the 
sections  which  show  sarcoma  forms  in  these  series  has  there  been  any  difficulty  in  doing 
this,  although  in  at  least  two  cases,  if  two  or  three  fields  of  the  microscope  only  were 
examined,  the  diagnosis  of  sarcoma  would  certainly  have  been  made.  The  conclusive 
proof  of  the  carcinomatous  nature  of  these  tumours  is  found  in  the  close  association  of 
hypernephroma  form  with  papillary  carcinoma  and  papillary  adenoma.  The  fact  that 
(irawitzian  tinnours  disseminate  by  the  blood-stream  is  a  very  superficial  reason  for 
believing  them  to  be  sarcomatous  in  origin.  Any  tumour  of  such  a  nature  arising  in 
a  vascular  gland  might  be  expected  to  give  secondary  deposits,  much  in  the  same  way 
as  does  a  carcinoma  of  the  thyroid.  Once  the  carcinomatous  nature  of  the  (irawitzian 
tumour  is  j)r()ved,  as  has  been  done  here,  the  possibility  of  its  being  a  mesothelioma 
fades  into  insignificance — if  one  judges  a  mesothelioma  by  Adami's''-  standard. 

Summary. — Hypernephromata  are  probably  not  mesothelial  in  origin,  because  their 
cell-forms  are  similar  to  those  arising  from  epithelial  structures  rather  than  from  connective 
tissues.  Adami  lays  it  down  as  a  sine  qua  non  that  mesotheliomata  revert  to  a  sarcomatous 
structure.  Before  we  can  accept  a  theory  that  hypernephromata  arise  from  Wolffian 
rests,  the  existence  of  such  rests  must  be  proved,  instead  of  tlie  mere  possibility  of  their 
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occurrence  raised — on  rather  inadequate  embryological  evidence.  On  (i  priori  grounds  it 
seems  rather  improbable  that  a  tumour  which  has  such  a  definite  and  advanced  age 
incidence  as  these  have  should  arise  from  a  rest  of  any  kind. 

The  main  object  of  all  scientific  research  should  be  to  describe  processes  rather  than 
end-results.  The  necessity  of  putting  things  into  a  pigeon-hole  and  writing  a  label  above 
them  leads  to  much  misconception  ;  it  is  not  the  whole  duty  of  a  scientist  merely  to 
classify  and  compare,  but  to  trace  a  biological  process  from  its  initiation,  through  its 
development,  imtil  it  assumes  a  form  which  is  familiar  and  has  a  definite  label. 

The  papillary  formation,  so  constant  in  most  new  growths  arising  in  the  renal  cortex, 
is  one  of  the  ways  in  which  the  kidneys  react  to  the  neoplastic  stimulus.  Sometimes  the 
cells  on  the  stalk  are  large,  granular,  and  vacuolated,  and  if  the  connective  tissue  assumes 
the  requisite  form,  the  tvnnour  is  called  a  hypernephroma.  If  the  cells  are  smaller,  stain 
more  deeply,  and  have  a  regular  form,  and  especially  if  they  are  only  one  layer  thick,  the 
condition  is  confidently  diagnosed  and  labelled  papillary  adenoma.  And  when  this  pro- 
liferation takes  place  obviously  into  the  lumen  of  a  renal  tube,  and  the  cells  are  larger, 
dropsical,  and  contain  fat,  we  say  that  we  are  dealing  with  a  pajjilliferous  cyst.  In  some 
cases  these  forms  show  very  rapid  growth,  and  actively  invade  their  surroundings  ;  at 
the  same  time  the  cells  get  away  from  their  stalk  and  congregate  in  masses,  increasing  in 
.size  by  active  division,  and  a  diagnosis  is  made  of  papillary  or  spheroidal-celled  carcinoma. 
Now  it  has  been  noticed  by  many  writers,  that  in  adenomata,  carcinomata,  and  even  in 
normal  renal  epithelium,  fat  droplets  or  vacuoles  are  jjresent  containing  some  substance 
which  is  doubly  refracting.  In  hypernephromata  this  characteristic  of  the  renal  epi- 
thelium is  most  marked,  and  is  developed  to  a  degree  seldom  seen  in  other  growths  ; 
but  it  is  not  a  characteristic  essentially  peculiar  to  these  growths. 

Reference  to  the  case  descriptions  will  show  that  the  form  of  reaction  of  the  renal 
tubules  called  hypernephroma  may  accompany  all  the  others  ;  that  is  to  say,  it  has  been 
found  in  sections  of  tumours  which  are  mainly  papillary  adenomatous,  or  papillary  carci- 
nomatous, even  when  the  latter  is  becoming  spheroidal-celled  in  type.  In  some  cases, 
transition  forms  can  be  traced  between  them  all.  It  has  also  been  noted  that  the  size  of 
the  cells,  the  amount  of  vacuolation,  and  the  homogeneity  of  the  protoplasm  may  vary. 
In  one  case,  for  instance,  of  the  looped  capillary  type,  the  cells  stain  as  deeply  as  those 
of  a  papillary  adenoma  and  are  quite  ungranular. 

Finally,  it  has  been  conclusively  shown  that  the  structure  of  hypernephromata  is 
essentially  papillary,  that  is  to  say,  that  the  cells  grow  from  a  fibrous  tissue  and  capillary 
basement  membrane.  That  the  actual  form  the  cells  take  often  varies  with  the  rate  of 
growth  and  the  space  available.  And  further,  that  the  tubular  arrangement  is  not  a  true 
tube  formation,  but  is  accidental. 

Surely,  no  one  would  be  bold  enough  to  say  that  a  papillary  adenoma  originates  in 
either  a  suprarenal  or  a  mesothelial  rest  ;    it  can  only  arise  in  renal  epitheliimi. 

Now  in  all  carcinomata,  in  addition  to  what  has  been  called  the  neoplastic  stimulus, 
there  are  other  factors  which  apparently  are  always  present  as  well.  They  vary  with  the 
type  of  epithelium,  but  are  usually  irritative  in  nature.  In  squamous  epithelium  the 
common  ones  are  heat,  chronic  irritation,  syphilis,  and  mechanical  trauma.  Carcinoma 
also  tends  to  form  where  the  medium  which  bathes  the  cells  is  an  acid  one,  particularly 
in  the  case  of  colunmar  cells,  though  not  exclusively  so,  as  carcinoma  of  the  cervix  is  an 
example  to  the  contrary.  When,  in  addition  to  the  acid  medium,  some  form  of  mechanical 
irritation  is  present,  we  have  all  the  necessary  preliminaries  for  the  action  of  the  neoplastic 
stimulus  to  produce  its  familiar  reaction.  Now  what  the  preliminary  irritation  is  in  the 
case  of  the  renal  tubule  is  so  far  unknown,  but  it  may  reasonably  be  expected  to  vary 
slightly  with  the  habits  of  the  patients,  and  the  amount  of  work  his  kidneys  have  to  do 
to  keep  the  contents  of  his  blood  normal.  In  the  same  way  the  type  of  growth  will  vary 
slightly,  as  it  does  elsewhere,  and  while  in  one  case  we  get  a  papuliferous  cyst  which  may 
progress  to  the  usual  hypernephroma  form,  in  another  there  will  be  a  papillary  adenoma 
becoming  malignant,  and  also  producing  hypernephroma-like  cells  as  a  by-product.  The 
end-result,  which  is  called  hypernephroma,  is  a  papillary  one,  and  like  many  papillary 
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rorinatiuiis  lor  instance,  those  orcuninji  in  the  bladder,  renal  pelvis,  rectum,  and  breast 
— may  be  for  a  lonji  time  completely  innocent,  but  finally  take  on  the  characters  of  a 
carcinoma. 

It  is  not  contended  in  this  thesis  that  the  idea  of  hyperne|)hromata  arisinj;  from  renal 
tubules  is  a  new  one.  or  that  the  papillary  ^^rowths  so  fre(juently  found  have  not  been 
described  by  others.  The  explanation  <>iven  of  why  the  forms  so  often  seen  are  essentially 
papillary  1  have  not  seen  elsewhere. 

In  view  of  the  paper  by  Wilson  and  Willis  it  was  (juite  evident  that  the  whole  subject 
badly  nepded  reinvestijfation.  The  material  was  examined  without  any  desire  to  make  a 
case  for  any  current  theory,  but  to  trace  some  relationship  between  the  pathological 
lindinji  and  the  symptomatology,  and  to  see  if  a  study  of  the  surgical  pathology  would 
bring  forth  any  means  of  improving  the  o])erative  results. 

I  have  put  forward  the  view  that  the  appearance  usually  labelled  hypernephroma 
is  a  product  of  the  malignant  change  of  renal  tubules,  and  forms  one  of  the  ways  in  which 
they  react  to  a  neoplastic  stimulus  ;  because  it  seems  to  me  that  this  is  a  more  useful 
conception  of  the  disease  than  the  one  which  holds  it  to  be  an  isolated  phenomenon  arising 
from  the  capricious  and  somewhat  belated  growth  of  a  misplaced  tissue-remnant. 

I  am  indebted  to  the  members  of  the  staff  of  the  Cancer  Hospital  for  permission  to 
report  cases,  and  in  particular  to  Mr.  R,  H.  Jocelyn  Swan  for  much  material,  helj).  and 
advice.  To  Dr.  Archibald  Leitch,  the  Director  of  the  Research  Institute,  I  owe  my 
thanks  for  a  great  deal  of  helpful  criticism  and  assistance. 

DESCRIPTION    OF    THE    CASES    UPON    WHICH    THIS    WORK    IS    BASED. 


Case  1. — A.  H..  male,  age  <>;5.  Admitted  .June 
1),  1905. 

HisTORV. — Five  weeks  ago  the  jiatient  noticed 
that  his  urine  was  smoky  and  dark  in  the  morning, 
althoufih  clear  at  night.  When  this  had  lasted  a 
week  he  was  unable  to  |)ass  any  water  for  some  hours, 
but  linally  was  re!ie\ed  after  passing  some  clots  of 
hlood  the  si/e  and  shape  of  a  sixpence.  Since  then 
there  has  l)een  no  ha-niaturia,  Ijut  he  complains  of 
aching  in  the  left  loin,  made  worse  by  exertion.  He 
hail  freciuenev  of  micturition,  day  six  times,  night 
once.  He  states  that  lie  has  lost  weigtit  to  the  extent 
of  one  stone  in  the  last  three  or  four  weeks. 

KxA.MiNArioN. —  Examination  of  the  abdomen 
ie\  ealed  a  tirm  rounded  tmiiour  with  rather  irregular 
n\argins,  situated  in  the  left  lumbar  region.  It 
extends  from  under  the  costal  margin  at  the  level 
of  the  ninth  costal  cartilage  downwards  as  far  as 
'2  inches  below  the  umbilicus,  and  inwards  to  1  inch 
from  the  middle  line.  It  can  be  grasped  l)imanually, 
moved  as  one  mass,  and  gives  the  sensation  of  being 
solid.  It  moves  with  respiration.  A  band  of  reson- 
ance passes  transversely  across  it.  No  varicocele  is 
present. 

Cifslosco/iif.  The  blad<ler  is  normal,  the  ureteric 
oritiee  large  and  patent.  A  small  piece  of  pus  can 
he  seen  to  et)me  from  the  right  orifice.  The  mixed 
urine  contains  IH  j)er  cent  urea,  of  which  II-  per 
cent  comes  from  the  right  kidney. 

Opkration,  .June  21. — The  lumbar  route  was 
used,  and  the  kidney  found  to  l)e  very  adherent  at 
the  upper  ])()Ie.  A  good  deal  of  inflamed  perirenal 
tat  was  removed  with  the  kidney.  The  patient  died 
from  m:eniia  ten  days  after  oijciation.  At  the  post- 
mortem the  vena  cava  and  the  renal  vein  were  not 
found  to  contain  any  growth,  and  no  secondary  deposits  were 
showed  the  changes  eharaeteristie  of  chronic  interstitial  nephritis. 
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Gross  Pathology  {Fig.  347). — The  lower  lialf  of  the  left  kidney  is  oecupied  by  a  hirge  gro\\-th, 
the  size  of  a  grape  fruit.  It  is  soft  to  the  touch,  irregular  in  outline,  and  where  it  distends  the 
capsule  of  the  kidney  has  formed  several  large  bosses  mainly  situated  along  its  outer  convex  border. 
The  capsule  beneath  which  it  lies  is  thickened,  and  has  been  adherent  to  the  surrounding  perirenal 
fat.  On  the  posterior  surface  is  seen  an  irregular  tear  about  2  inches  long  and  a  third  of  an  inch 
wide.  Its  appearance  suggests  that  it  has  been  produced  by  pressure  and  distention,  rather  than 
by  local  invasion  by  the  growth. 

The  renal  tissue  is  irregularly  invaded,  and  there  is  very  little  attempt  at  encapsulation. 
The  renal  pelvis  is  also  invatlcd  and  full  of  growth,  but  the  renal  vein  was  normal. 

The  growth  is  traversed  in  all  directions  by  strands  of  fibrous  tissue  which  have  in  some 
cases  undergone  hyaline  degeneration.  There  are  many  hemorrhagic  areas,  most  of  which  lie 
adjacent  to  the  connective-tissue  strands.  The  tumour  substance  is  cystic  and  necrotic,  but  in 
the  masses  of  the  growth  are  some  yellow  areas  of  fatty  degeneration. 

Histology. — The  four  sections  which  have  been  cut  from  various  jjortions  of  this  growth 
confirm  the  impression  formed  from  a  study  of  its  macroscopic  appearance.  All  the  usual  forms 
assumed  by  hypernephromata  are  present  ;  the  predominating  feature  which  is  common  to  all 
sections  is  that  the  cells  grow  in  nuich  larger  masses  than  usual ;  in  parts  they  have  altogether  lost 
their  relationshij)  to  the  capillaries  and  grow  in  clinnj)s  large  enough  to  fill  up  a  whole  field  of  the 
microscope.  In  many  of  these  clumps  the  cell  protoplasm  stains  very  well,  and  there  is  a  marked 
absence  of  the  usual  granular  and  vacuolated  appearance.  In  other  parts  the  cells  contain  some 
highly  refracting  material,  and  conform  to  the  hypernephroma  type.  The  appearance  of  the 
section  adjacent  to  the  renal  tubules  would  puzzle  any  expert  to  decide  whether  he  is  dealing 
with  a  transition  between  renal  tubules  and  hypernephroma  formation,  or  whether  the  cell  masses 
above  described  are  invading  tubules  which  are  the  subject  of  nephritis. 

In  chronic  interstitial  nej)hritis  from  which  this  jjatient  suffers,  the  nuclei  of  the  cells  usually 
keep  fairly  constant  in  form,  and  the  first  change  in  the  malignant  degeneration  which  will  be 
described  in  other  sections  seems  to  be  that  the  luiclei  become  larger  and  irregular  in  form.  This 
cannot  be  seen  here  although  there  are  typical  hypernephroma  cell-masses  which  appear  to  be 
growing  from  the  wall  of  the  tube.  One  feels  after  considering  the  surrounding  tissue  full  of  cell 
masses,  that  the  true  explanation  is  that  these  masses  are  invading  the  tubules.  Two  other  j)oints 
of  interest  are  seen  ;  (1)  The  stroma  from  which  the  cells  arise  can  be  seen  in  one  section  to  be 
quite  clearly  continuous  with  that  forming  the  false  capsule  of  the  tumour,  and  in  this  section 
the  growth  conforms  to  the  looped  capillary  type  ;  (2)  The  presence  of  a  fairly  large  vein  being 
invaded  by  a  mass  of  growth,  thus  showing  the  mode  of  dissemination. 

Case  2.— Male,  age  43.     Admitted  Oct.  17,  1906. 

History. — Five  years  ago  the  patient  had  an  attack 
of  hainatinia  lasting  two  or  three  days.  Previous  to  this 
there  had  been  no  pain  or  inconvenience.  Four  years 
ago  he  had  an  attack  of  painless  lurmaturia  which  was 
followed  every  two  or  three  months  by  other  attacks 
lasting  two  or  three  days.  During  one  attack  he  had  clot 
retention.  During  the  last  nine  months  he  had  one  bout 
of  pain  radiating  to  the  groin,  and  for  the  last  three 
months  there  has  been  a  consistent  aching  in  the  right  loin. 

Examination. — A  small  hard  tumour  is  palpable  in 
the  right  kidney  region.  There  is  also  dullness  of  the 
right  base. 

Operation,  Oct.  30. — Usual  lumbar  incision.  The 
liver  was  found  to  be  pushed  downwards  and  to  the  left. 
The  tumour  was  delivered  in  spite  of  some  difficulty 
caused  by  adhesions  to  the  diaphragm.  No  reply  has 
been  received  to  inquiries  made  regarding  this  patient. 

Gross  Pathology  {Fig.  348). — In  this  specimen  the 
only  piece  of  kidney  tissue  recognizable  is  a  small  portion 
of  the  lower  pole.  The  kidney  pelvis  is  unrecognizable  as 
such,  and  the  ureter,  distended  with  growth,  runs  down- 
wards from  the  upper  and  inner  aspect  of  the  tumour. 
The  high  position  of  the  ureter  suggests  that  the  growth 
originally  arose  from  the  lower  or  middle  portion  of  the 
cortex.  The  renal  vein,  also  full  of  growth,  can  be  seen 
on  the  anterior  aspect,  running  inwards  across  the  greatly 
thickened  and  distended  pelvis.  The  fibrous  capsule  of 
the  kidney  has  been  extensively  invaded  at  its  upper  pole, 
so  much  so  that  it  is  practically  non-existent. 

Looking  at  the  cut  surface  of  the  growth,   one  sees 

that  above  it  is  solid  and  finely  lobulated,  and   has  the 

appearance  of  a   piece   of  pancreas.     Below  this  it  shows   rounded   areas  of  cystic  degeneration, 

each  separated  from  the  other    by  fibrous  strands.      These    cysts    contain    blood-clot    in   various 

stages  of  organization,  and  at  their  edges  one  can  see  a  thin  layer  of  shreddy  necrotic  growth. 


Fin.  348.— Kidiiev  in  Caw  2. 
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II1ST01.0GV. — In  all  i'our  sections  taken  from  various  parts  of  tiie  tumour  the  transverse 
perivaseular  arranjjement  |)re<lominated,  in  fact  it  is  here  seen  in  its  typical  form.  In  the  centre 
of  tlie  system  is  a  capillary  which  is  surrounded  by  a  variable  amount  of  connective  tissue.  Some- 
times tliere  a|)pears  to  be  none  at  all,  and  one  is  tempte<i  to  say  that  the  cells  arise  from  the  ca|)il- 
iary  endothelium:  on  the  other  hand,  the  connective  tissue  mij^ht  be  (piite  thick,  anr!  arranged  in 
tine  strands  around  the  vessel.  Usually  one  can  clearly  distinguish  their  endothelial  lininj^  from 
the  surroimdinij  coimective  issue  upon  which  the  hypernephroma  cells  jrrow.  The  first  layer  of 
cells  is  small  and  cuboi(hd  ;  as  they  api)roach  the  periphery  they  become  larj^er,  rather  club-shaj)ed, 
imtil  in  many  cases  the  outermost  cells  become  masses  of  protoplasm,  which  staiti  well  and  are 
nniltinucleated.  Another  section  shows  vvell-delined  papillary  formation,  and  adjoining  it  many 
renal  tubules  from  which  the  <.ifrowth  may  arise  ;  they  are  unfortunately  too  closely  packed  for  any 
definite  conclusions  to  be  reached  on  this  i)oint. 

In  still  a  third  section,  the  well-ordered  form  lias  disappeared,  and  the  appearance  is  that 
of  a  sphcroidal-c'lled  carcinoma  made  up  of  larjje  vacuolated  cells,  which  are  continuous  with 
those  growing  from  the  outer  layers  of  a  perivascular  system.  In  another  phu-c  the  section  miglit 
almost  be  taken  for  a  round-celled  sarcoma  growing  in  a  richly  fibrous  stroma. 

Case  3. — Female,  age  ~)S.     Admitted  Jan.,  1909. 

History. — Nine  months  ago  the  patient  fell  out  of  a  dog-cart,  fractured  her  right  wrist,  and 
bruised  her  back.  A  month  later  she  had  an  attack  of  h;rmaturia  ;  at  first  the  urine  was  deeply 
l)lood-stiiined.  and  the  same  evening  she  passed  clots.  The  hicmaturia  raf)idly  cleared  up  an<l  was 
unaccompanied  by  |)ain.  Seven  months  ago,  that  is  to  say  a  month  after  the  first,  she  had  another 
short  attack  of  slight  hicmaturia.  Five  months  ago  there  began  acute  pain  in  the  right  loin,  followed 
by  luematuria  and  the  passage  of  long  rounded  clots.  This  attack  lasted  three  days  and  entirely 
subsided.  Three  months  ago  she  had  another  attack  of  right-sided  lumbar  pain  bad  enough  to 
cause  vomiting ;  but  this  time  there  was  no  hjematuria.  Two  months  ago  there  was  a  slight 
attack  of  ha-maturia,  and  again  another  recently,  accompanied  by  typical  renal  colic  :  the  urine 
then  contained  rounded  clots  like  her  little  finger.  These  attacks  were  always  brought  on  by 
jolting  or  train  journeys.  For  the  last  two  months  the  patient  has  had  a  constant  aching  in  her 
right  side.  She  has  had  no  frecjuency  of  micturition,  but  thinks  she  has  lost  weight.  Three  days 
ago  her  doctor  found  the  right  kidney  to  be  low,  enlarged,  and  very  tender.  A  swelling  can  be  seen 
by  the  ])atient. 

Examination. — The  patient  is  a  fairly  stout  woman  who  has  lost  weight.  The  right  kidney 
is  easily  palpable  ;  it  is  rounded,  firm,  tender,  and  movable.  It  feels  elastic.  Pressure  brings  on 
the  same  pain  she  has  recently  had.  The  urine  is  smoky,  acid, 
and  has  a  specific  gravity  of  1017.  Albumin  and  blood  are 
])rescnt.  Between  the  attacks  of  ha^maturia  no  albumin 
was  found. 

CystoHcopy. — A  twelve-ounce  distention  was  obtained.  The 
bladder  was  normal,  and  so  were  both  ureteric  orifices.  Good 
clear  clliuxes  were  seen,  but  they  were  rather  infrequent, 
although  contractions  of  the  ureter  were  frequent  on  the  right 
side.     On  the  left  side  the  effluxes  were  good  and  frequent. 

Opkhatiox,  Jan.  24.  —  The  usual  lumbar  incision  was 
employed.  The  perirenal  fat  and  fascia  were  thick  and 
adherent.  Nearly  five  years  after,  in  Sept.,  1913,  the  patient 
died  from  cerebral  embolism.  There  was  no  clinical  evidence 
of  Jiny  secondary  growth. 

Guoss  Patiiologv  (Fig.  3J9). — Occupying  the  upjier  of 
the  middle  two-fourths  of  this  kidney  is  a  growth  shaped 
rather  like  a  figure  eight.  It  is  placed  obliquely,  anrl  slopes 
u|)wards  and  outwards.  The  inner  loop  is  the  size  of  a  shilling, 
and  invades  the  kidney  pelvis.  The  outer  loop  projects  from 
the  convex  border  beneath  the  capsule,  which  is  tightly 
stretched  over  it.  It  is  about  the  size  of  half-a-erown.  The 
l)hotograph  {Fig.  350)  shows  that  the  growth  considerably 
distorts  the  pelvis  as  well  as  invades  it.  The  external  aspect 
of  the  tumour  has  a  bossed  appearance,  and  in  one  spot  the 
capsule  is  invaded.  The  pel\'is  and  all  calices  are  full  of 
growth  and  blood-clot,  but  the  renal  vein  is  uninvaded.  The 
growth  in  scctit)n  is  solid  and  white,  and  has  a  lobulated 
glandular  appearance  owing  to  numerous  librous  trabecuhe 
which  it  contains.  There  is  a  hirmorrhage  into  the  substance, 
the  size  of  a  cherry.  Between  the  growth  and  the  kidney  is  a  continuous  false  capsule  of  con- 
densed renal  tissue. 

HisToi.oov. — Various  sections  of  this  growth  give  a  picture  of  the  greatest  interest.  (1) 
There  is  in  one  section  a  large  Jirea  of  renal  tubules  showing  a  transition  between  normal  tubes 
and  others  close  beside  them  having  their  cells  larger,  dearer,  and  containing  bigger  nuclei.  Close 
beside  them  there  is  a  rather  dilated  tubule  containing  a  mass  of  hypernephroma  cells  apparentlv 


Fig.  319.— Ca^e  3.  Stioniii^'  shape 
of  tlie  srrowtli,  distortion  of  ttie  pelvk, 
iind  Woo<l-clot  and  growth  blocking 
the  ureter. 
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arising  from  the  tubules.  There  is  nothing  hi  this  scetion  to  suggest  that  the  tube  has  beeiv 
invaded  by  growth,  in  fact  the  invasion  of  kidney  tubules  by  hypernephromata  of  typical  form 
is  not  commonly  seen.  The  tubes  may  be  compressed  or  obliterated,  but  are  seldom  invaded. 
<2)  One  of  the  slides  shows  typical  examples  of  the  looped  capillary  and  papuliferous  form  in 
addition  to  these  renal  tubules.  The  cells  are  large,  vacuolated,  and  in  every  way  conclusively 
hyjH'rnephromatous.     This    is   of  great    interest,    because   in   sections   of  growth    which    take   the 


1 


llliistrutiiig  t.'n'  outer  uiijiearaiifc  of  the  kidney  in  Fi;i.  319. 


pM|)illircrous  carcinoma  formation  the  co-existing  hypernephroma  cells,  although  typical,  are 
usually  small,  and  conform  to  the  malignant  type  rather  than  the  adenomatous.  (8)  In  other 
sections  the  bulk  of  the  tumoiu'  is  entirely  i)apinarv.  the  cells  of  which  it  is  composed  very  much 
jcscmble  those  of  the  renal  tubules  in  their  staining  reaction  and  general  appearance,  and  all 
gradations  are  present  between  these  and  the  large  club-shaped  vacuolated  hypernephroma  cells. 

Case  4.— M.  A.  (  ..  female,  age  5n.     Admitted  Sept.  14.,  1«J(H). 

HisTOKV. — This  patient  has  never  had  hicmaturia,  but  she  complains  of  a  tumour  in  the  left 
loiiv  which  had  been  j)resent  for  thirteen  years.  Hecently  it  has  been  increasing  in  size.  The 
only  pain  she  has  had  is  an  occasional  backache,  and  there  has  been  no  frequency  of  micturition. 

ExAMixATiox. — A  large  freely-movable  tumour  the  size  of  a  fo-tal  head  can  be  felt  in  the 
left  loin.  It  extends  from  below  the  left  costal  margin  to  an  inch  below  the  anterior  spine,  and 
reaches  a  point  one  inch  to  the  right  of  the  umbilicus  laterally.  In  consistence,  the  timiour  is 
firm  and  inelastic.     It  can  be  pushed  up  from  the  pelvis,  but  is  j^artially  flxed  in  the  left  flank. 

Opkratiox,  Sept.  24. — A  left  rectus  incision  was  employed.  After  dividing  the  peritoneum, 
the  kidney  was  delivered  with  difficulty,  as  it  was  adherent  behind.  A  mass  of  glands  was  seen 
in  front  of  the  vertebral  cohunn  on  the  left  side.  They  were  not  removed.  Patient  died  with 
l)neumonia  a  few  days  afterwards. 

Gross  1'athoi.ogv  (Fig.  351). — In  this  large  specimen  there  are  only  two  portions  of  kidney 
tissue  recognizable.  These  are  tfie  inner  parts  of  the  upper  and  inner  end  of  the  kidney.  They 
are  placed  oj)posite  each  other  on  the  mesial  aspect  of  a  large  tumour  the  size  of  a  fa^al  head.  It 
is  round  and  smooth  in  outline,  and  covered  by  a  very  thick  but  remarkably  non-adherent  capsule. 
With  the  exception  of  the  lower  calyx,  the  whole  pelvis  is  unrecognizable,  as  it  is  completely 
obliterated  by  growth.  The  vessels  in  the  pedicle  cannot  be  seen  in  the  half  of  the  tumour  which 
nniains  for  examination,  but  the  clinical  notes  do  not  state  that  the  vein  was  involved.  On 
section,  the  whole  of  the  centre  of  the  tumour  is  occupied  by  a  mass  of  organized  and  laminated 
blood-clot  the  size  of  an  orange.  This  clot  is  surrounded  by  a  thick,  nearly  continuous  band 
of  fibrous  tissue  which  has  midergone  hyaline  degeneration.  The  rest  of  the  growth  is  disposed 
aiound  the  periphery  of  this  haemorrhage  in  the  form  of  roiuided  solid  masses,  whose  cut  surfaces 
ha\e  a  lobulated  appearance.     There  is  very  little  degeneration  of  any  kind. 

HiSTOi.OGV. — This  section  is  ven,^  interesting,  as  it  illustrates  the  change  from  the  more  simple 
adenomatous  type  of  growth  to  the  malignant.      In  one  section  there  is  seen  mainly  the  looped 
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-Ciipillarv  formal  ion.     The   loops   an-  small,   llicic   is   lumen    formation    in   only   a   few   places,   but 

wIkmo  seen  it  is  (piitc  (Iclinitc.      The  cells  are  tit;lilly  i)aeke(l  to<^eflK'r.  their  y)rotoplasm  stains  well 

and  is  veiv  tfiainilai.    Vaeuolation  and  fatty  defeneration  arc  not  so  marked  as  in  many  specimens. 

(iianf-eell  formation  is  |)resent.     'I'he  nuclei 

sliow  iietivc  mitosis.     There  are  many  small 

strands  of  fibrous  tissue  to  be  seen  bcariu}' 

the  capillaries.     In  one  part  of  the  section 

tlie  lonfjitudinal  formation   is   present,  and 

the  a])pearanee  of  t!ie  cortex  of  the  supra- 
renal is  simulated.      In  another  section  the 

ireneral   appearance,  though  similar  to    the 

lirst,  shows  that  the  cells  are  not  so  tifihtly 

packed,    and    a    reticulated    ap|)earance    is 

|)roduci'd.   and  into  the    reticuhe    the    cells 

can  be  seen  to  proliferate.      In  still  a  third 

section    close    to    the    capsule  the  apj)car- 

ances    are    of    great    interest.     There    arc 

tubules,   some   nearly  obliterated    by  ])res- 

sure,  others    ovoid,  and    again    still    others 

have    more  nearly  j)reserved   their  original 

shape.     .Many  of  these  have  a  double  layer 

and    are  nearly  filled    with   cells,  and  from 

some  of  them  a  bud  of  cells,  large,  granular. 

and    vacuolated    in    ai)pcarance,  is    seen   to 

arise  from  the  side  wall. 

It  is  easy  to  say  that   these   tumours 

are  merely  a  slightly  abnormal  variety  (.f 

the  looped-capillarv  or  reticular  formations 

so    commonly    seen,    and   one  has  tried  to 

convince  oneself  that  this  is  so.     But   the 

close  association  of  this  early  formation  of 

the  type   of  cell   so   characteristic  of  these 

tumours  with  the  normal  renal  tubule,  and 

the  gradual  transformation  of  the  one  into 

the  other,   usually  beginning  by  a  pa|)illi- 

ferons  proliferation,  makes  it  hard  to  resist 

tlie    conclusion    that   this    is   the    way    in    which    the   tumours    arise.     The   next  slide  taken  from 

another    part    of  the  tvniiour  shows  the  end-result  of  the  process  whose  beginning   has  just   been 

described.  Here  the  cells  are  actively  invading  the  renal 
tissue.  In  parts  the  section  looks  like  a  large  round-celled 
sarcoma  in  a  richly  fibrous  stroma  ;  in  other  jiarts  it  resem- 
bles a  spheroidal-celled  carcinoma,  and  elsewhere  traces  of 
the  original  papillary  structure  are  easily  distinguished. 
The  cells  are  large,  rapidly  growing,  and  spheroidal  in  shape. 
The  nuclei  are  big,  and  actively  dividing. 

Case  5. — P.,  female,  age  59.      Admitted  .lantiarv,  1911. 

History. — Two-and-a-half  years  ago  the  patient  had 
an  attack  of  hsematuria  which  was  quite  painless.  No  clots 
were  passed.  The  bleeding  continued  on  and  off  for  six 
months,  each  attack  lasting  two  to  three  days.  .Six  months 
later  a  more  severe  attack  occiured.  and  the  patient  stayed 
in  l)ed  three  weeks,  when  a  <liagnosis  of  pai)i!loma  of  the 
bladder  was  made.  This  jiainless  bleeding  continued  again 
for  six  months,  at  the  end  of  which  there  was  another  bad 
attack.  Ten  days  ago  the  kidney  was  seen  to  be  enlarged 
on  the  right  side.  Throughout  the  case  there  wivs  no  fre- 
quency, pain,  or  difliculty  of  micturition. 

KxA^tINATI()x. — Patient  is  a  thin  woman,  and  does  not 
look  lier  age.  The  right  kidney  can  easily  be  palpated.  It 
moves  with  respiration  and  can  be  grasped  al)ove  ;  the  out- 
line of  its  lower  border  is  lobular.  No  blood  or  pus  was 
present  in  the  urine,  but  there  was  slight  albumin. 

Cifstosco/)fj. — Bladder    normal.      The    right     orifice    was 
situated   on   a   papilla.      There  was   uo  surrounding  conges- 
tion,  and   a   faint   tlribble   of  clear   urine  was  seen  to  eoine 
from  the  orifice. 
Opkration,  .Ian.  9. —  I'sual  lumbar  approach.    The  upper  jxile  of   the   kidney  was   adherent, 
and  as  far  as  jiossible  was  removed  with  its  surrounding  fat.     Patient  died  on  July  (»,  six  months 
later,   with   recurrence  in  the  abdomen  and  lungs. 


I'Ki.  352. — Illnstratiiic;  tlie  kilney  in  Ciufe  •">. 
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Gross  Pathology. — This  growth  (Fig.  852)  occupies  the  whole  of  the  upper  two-thirds  of  a 
slightly  large  kidney.  The  capsule  is  not  invaded,  but  is  thickened,  and  shows  a  slightly  bossed 
outline.  There  is  no  evidence  of  the  usual  encapsulation,  and  the  normal  outline  of  the  organ  is 
not  greatly  distorted.  The  renal  cortex,  the  pelvis,  and  the  renal  vein,  are  extensively  invaded. 
The  cut  surface  shows  the  usual  lobulated  appearance  in- a  well-marked  form,  the  lobules  being 
smaller  and  the  tissue  between  them  finer  and  more  abundant  than  one  sees  in  most  cases.  Close 
to  the  more  obvious  trabecuhc  are  two  small  areas  of  ha'morrhage. 

Histology. — Two  sections  have  been  cut  from  different  parts  of  the  growth.  One  of  them 
is  of  special  interest,  for  it  shows  on  the  same  slide  hypcrnejjhroma  and  papillary  carcinoma. 
The  latter  for  the  most  j)art  is  typical ;  but  in  some  places,  particularly  close  to  the  vascular  stalks, 
the  cells  are  larger,  vacuolated,  and  contain  highly-refracting  material.  Their  nuclei  are  large, 
and  in  some  cases  contain  mitotic  figures.  These  nuclei  show  a  marked  contrast  to  the  smaller, 
better  stained,  and  more  homogeneous  nuclei  seen  in  other  parts  of  the  section.  Close  to  the 
mixed  formation  that  has  just  been  described  is  a  large  area  showing  the  usual  hypernephroma 
forms,  which  have  un{lcrgone  much  degeneration. 

Case  6. — A.  F.,  male,  age  50.     Admitted  April,  1911. 

History. — Seven  months  ago  the  patient's  urine  was  blood-stained.  The  bleeding  was  fairly 
profuse  at  first,  and  later  only  slight.  A  month  ago  renal  aching  began  and  has  since  been 
constant.  It  is  made  worse  by  exertion.  The  ha-matiuia  varies  in  amount  but  is  never  entirely 
absent.  Clots  and  mild  colic  have  also  been  noticed.  There  has  been  no  loss  of  weight  and  no 
frequency  of  micturition. 

Examination. — Patient  is  a  stout,  well-nourished  man.     On  palpation  there  is  tenderness  in 

the  left  iliac  fossa  and  loin.     Sjiecific  gravity  of  the  urine  1020. 
Albumin  and  blood  j)resent. 

Cysloscopif. — Bladder  normal,  lilood  was  seen  coming  from 
the  left  ureter,  and  clear  urine  from  the  right.  The  .r  rays 
show  a  faint,  ill-defined  shadow  at  the  lower  pole  of  the  left 
kidney. 

Oi'KKATiON,  March  1. — Lumbar  incision.  The  kidney  was 
found  to  be  adherent  above,  and  the  growth  was  in  the 
lower  pole.  No  sign  of  any  recurrence  three  vears  later,  in 
July,   1914. 

Gross  Pathology. — In  the  lower  pole  of  this  kidney  is  a 
mass  about  the  size  and  shape  of  a  billiard  ball.  .Separating  it 
from  the  renal  tissue  above  is  a  broad  band  of  condensed 
kidney  substance,  in  some  places  an  eighth  of  an  inch  thick. 
It  is  not  continuous  all  round  the  tumour. 

The  lower  portion  of  the  capsule  is  distended,  and  so  tightly 
stretched  that  the  h;emorrhage  can  be  seen  through  it  although 
it  is  not  actually  invaded.  The  perinephric  fat  is  slightly 
adherent.  The  whole  of  the  renal  pelvis,  which  is  bifid,  is  full 
of  growth  and  blood-dot ;  the  veins  are  not  invaded.  The  cut 
surface  of  the  tumour  shows  very  little  trabeculation,  and  is  not 
lobulated  in  appearance.  It  is  necrotic  in  the  centre,  and  its 
lower  portion  has  been  destroyed  by  a  fairly  recent  lucmorrhage. 
These  features  are  well  shown  in  the  photograph  (Fig.  358). 

Histology. — The  kidney  substance  included  in  the  section 
shows  chronic  interstitial  nephritis.  The  growth  is  a  papillary 
carcinoma.  In  one  part  of  the  section  the  mosaic  appearance 
characteristic  of  hyf)crnephroma  can  be  seen ;  the  cells  are 
vacuolated  and  contain  a  fattv  material. 
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Case  7. — C.  .T.,  male,  age  57.     Admitted  March,  1911. 

History. — Three  months  ago  the  patient  passed  blood-stained  urine  which  contained  some 
clots.  The  attack  lasted  three  or  four  days  and  brought  with  it  no  pain  or  discomfort.  Granular 
and  hyaline  casts  were  present  in  the  urine.  Since  then  there  have  been  three  less  severe  attacks, 
the  latest  only  lasting  a  few  hours  and  giving  no  pain.  During  the  intervals  the  urine  is  clear. 
These  attacks  seem  to  follow  exertion.     During  the  last  two  months  he  has  lost  a  stone  in  weight 

Examination — X  rays  show  no  definite  enlargement  and  no  calculi.  No  physical  signs  are 
found  in  the  abdomen. 

Cystoscopy. — Bladder  normal.  There  was  slight  enlargement  of  the  left  lobe  of  the  prostate. 
The  right  ureteric  orifice  was  normal,  and  gave  a  clear  good  efilux.  The  left  orifice  was  larger, 
and  the  eflluxes  were  frequent  and  forcible.  After  cystoscopy  the  patient  had  another  attack 
associated  with  pain  in  the  left  loin  and  the  passage  of  clots. 

Orkration,  March  8. — Usual  lumbar  incision.  There  seemed  to  be  some  infiltration  of  the 
perinephritic  fat.     Patient  perfectly  well  nine  years  later. 
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Gkoss  PATHOi,of;v  (Fi<<.  .'}.'>4).  The  tumour  is  situated  at  the  u|)|)er  of  the  middle 
of  the  left  kidney.  The  kidney  itself  is  small  aiul  eontraeted,  and  shows  the  api)earane 
ehronie  interstitial  nephritis.  The  growth  is  s])heroidal 
in  shape  and  has  a  diameter  of  about  two  inehes. 
Two-thirds  of  its  eireumferenee  project  from  the  kidney 
and  distend  the  fibrous  eaijsule,  whieh  is  thiekened 
over  the  {frowth.  The  remaininif  third  traverses  the 
•  renal  eortex,  almost  touehin<i  the  upper  ealiees.  In 
outline  it  is  smooth  and  rounded.  It  appears  to  be 
definitely  surrounded  by  a  eontinuous  capsule  of  con- 
densed kidney  substance.  No  growth  can  be  seen  in 
the  pelvis,  ureter,  or  renal  vein,  and  externally  the 
capsule  of  the  kidney  is  not  involved  by  the  tumour. 
It  is  not  possible,  without  destroying  the  specimen,  to 
see  whether  any  of  the  ealiees  are  slightly  involved  ; 
but  some  breach  of  continuity  of  the  pelvic  epithelium 
may  perha])s  be  deduced  from  the  patient's  last  attack 
of  luematuria. 

The  cut  surface  of  the  growi:h  shows  a  mass  of 
connective  tissue  about  the  size  of  a  split  pea  placed 
towards  the  centre.  From  this,  well-marked  strands 
radiate  to  the  periphery,  and  give  lateral  branches 
throughout  the  tumour  substance.  The  growth  itself 
is  very  necrotic,  and  much  of  it  is  destroyed  by  recent 
haemorrhage  ;  but  where  it  is  solid  and  organized  it 
presents  a  distinctly  lobulated  appearance. 

HisToi.oGv. — In  the  sections  of  this  tumour  the 
looped  cajjiilarv  type  is  well  seen.  There  is  marked 
lumen-formation,  into  the  centre  of  which  papillary 
ingrowth  frequently  takes  place.  Here  and  there  the 
lumen  ap])ears  to  contain  some  kind  of  colloid  material. 
In  another  place  the  capillaries  are  cut  longitudinally, 
and  there  is  so  little  fibrous  tissue  around  them  that  a 
perithelioma  is  simulated.  The  bloo<l  spaces  are  wide 
and  the  whole  section  looselv  arranged. 
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Case  8. — H.  A.  L.,  male,  age  72.  Admitted 
Aug.  8,   1911. 

History. — Two  months  ago  the  patient's  urine 
was  brown  ;  there  was  then  neither  frequency  nor 
pain.  Three  weeks  later  he  had  an  attack  of  severe 
pain  in  the  left  loin  lasting  one  to  two  hours,  after 
which  his  hicmaturia  was  nuich  increased.  It  was 
unaccompanied  by  sickness  or  colic,  and  no  clots 
were  passed.  Since  then  he  has  had  no  pain  at  all. 
but  has  been  troubled  with  haMiiaturia  varj'ing  in 
((uantity,  which  has  been  increased  by  exertion. 
Lately  there  has  been  some  frequency  of  micturi- 
tion and  the  patient  hiis  had  to  get  up  once  every 
night. 

Examination. — The  patient  is  a  stout  man 
whose  left  kidney  is  just  palpable  on  deep  in- 
spiration. 

Cystoscopy.  —  Bladder  normal.  Prostate  was 
slightly  enlarged.  The  right  ureteric  orifice  was 
small,  the  left  slightly  larger.  As  no  edlux  was 
visible,  a  catheter  was  put  in  the  right  ureter,  and 
the  urine  which  drained  along  it  contained  li>  per 
cent  of  urea.  Under  the  ana-sthetic  the  left  kidney 
was  felt  to  be  definitely  enlarge<l. 

Opkuation.  —  The  usual  lumbar  incision  was 
employed,  and  the  tumour,  the  size  of  an  orange, 
was  seen  projecting  from  the  anterior  surface  of 
the  kidney.  The  perirenal  fat  was  adherent  to  the 
tumour,  and  as  much  as  possible  of  it  was  removed. 
Patient  died  of  j)neumonia  seven  years  afterwards.     There  was  no  sign  of  any  recurrence. 

Gross   Pathology. — A   photograph   of  this   specimen   is   shown   in    Fig.   85.5.     The   growth 


FlCt.  355.— From  pliotograph  of  fiiecimen  in  Case  S. 
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])rojects  from  the  anterior  surface  of  a  rather  huge  kidney  about  niichvay  between  the  upper  and 
lower  poles.  Its  size  is  about  that  of  a  grape  fruit,  its  outline  is  smooth  where  it  is  covered  by 
thickened  capsule,  but  shaggy  and  irregular  over  its  most  anterior  part  wliere  it  is  adherent  to, 
and  actively  invading,  the  perirenal  fat  which  has  been  removed  with  it.  The  renal  pelvis  and 
ureter  are  full  of  growth  and  recent  blood-clot.  A  section  made  through  the  growth  into  the 
pelvis  reveals  practically  no  encapsulation.  Most  of  the  ti'imour  sul>stance  is  destroyed  by  a  large 
haemorrhage,  which  is  beginning  to  be  organized  into  the  laminated  aj)pcarance  usually  presented 
by  old  clot.  In  the  middle  of  this  hicmorrhage  are  four  solid  areas  of  whitish  lobulatcd  growth, 
granular  in  appearance  and  necrotic  in  the  centre. 

riisToi.oGV. — Four  sections  have  been  cut  of  this  growth.  In  three  of  them  the  most  promi- 
nent characteristic  is  that  of  a  capillary  carcinoma  arising  from  the  renal  tubules.  The  stroma 
is  fairly  abundant  and  in  places  quite  thick  and  cellular.  .  From  its  sides  grow  several  layers  of 
cells  which  in  many  cases  bear  a  marked  resemblance  to  those  lining  normal  renal  tubules.  In 
other  parts  of  the  section  the  fibrous  tissue  is  arranged  in  quite  definite  loops,  and  lumen  form.-ition 
containing  papillary  ingrowths  is  clearly  seen.  Another  section  shows,  in  addition  to  the  forma- 
tion above  descril)ed,  the  onlinary  appearances  of  a  hyi^ernephroma.  The  cells  are  large  and 
vacuolated,  and  can  be  seen  to  grow  from  the  outer  wall  of  a  large  cajnllary.  Looped  forms  are 
easily  distinguished,  and  here  and  there  a  longitudinal  ])erivascular  system  is  seen.  Where  the 
growth  begins  to  take  a  papillary  form,  an  interesting  transition  can  be  observed  from  the  large 
granular  and  vacuolated  cell  to  the  smaller  highly-staining  cell  in  the  papillary  jiart  of  the  growth. 

Case  9.— E.  V.,  male,  age  50.     Admitted  Oct.,  1912. 

History. — Twenty  years  ago  the  jjatient  had  an  attack  of  jiain  in  the  left  side,  which  was 
accompanied  by  ha-nnituria.  For  the  last  two  years  he  had  been  losing  weight.  One  year  ago 
the  patient's  urine  was  for  two  days  tinged  with  blood,  and  two  days  later  still  he  had  aching  in 
the  left  loin.  .Since  then  he  has  had  four  similar  attacks  of  less  severity,  and  three  months 
ago  his  left  kidney  was  found  to  be  enlarged.  His  ha-maturia  was  not  accompanied  by  colic  or 
frequency  of  micturition. 

ExAMiNATM)N.-  Ix'ft  kiducy  is  enlarged  and  nodular,  and  the  lower  pole  reaches  the  iliac 
crest.  His  doctor  says  it  has  increased  in  size  during  the  last  four  days.  The  urine  contained  a 
trace  of  alburiiin.     A'  rays  show  an  enlarged  left  kidney. 

C//.s7o.sr»y^//.~-  Normal  bladder.     On  the  right  side  the  renal  function  was  normal. 

Operation.  Oct.  19,  1912. — The  kidney,  which  was  removed  together  with  the  ])erirenal  fat, 
was  densely  adherent  at  the  uj)per  pole.  Three  months  afterwards  the  patient  noticed  a  hard 
tixed  lump  at  the  lower  end  of  the  sear.  This  was  explored  but  not  completely  removed.  The 
pathologist  reports  it  to  be  an  actively-growing  hypernephroma.  The  j)atient  died  of  recurrence 
in  the  left  iliac  fossa,  liver,  and  lungs,  four  months  after  operation,  in  Feb.,  1913. 

Gross  Pathology. — This  large  growth  arose  in  the  upjjer  an<l  outer  aspect  of  the  kidney. 
The  upper  and  inner  part  of  the  kidney  is  very  compressed,  and  surroinids  the  inner  margin  of 
the  growth.  The  outline  is  rounded  and  smootli  where  it  distends  the  renal  cajisule,  the  capsule 
itself  l)eing  very  thick  and  adherent  to  the  perirenal  fat,  and  in  one  place  invaded.  The  renal  vein 
is  not  invaded,  but  the  iipiier  calyx  contains  growth.  There  is  a  well-marked,  thick,  continuous 
line  of  false  encapsulation  all  round  the  tumour.  Inspection  of  the  cut  surface  of  the  growth 
shows  that  it  has  undergone  fatty  degeneration  to  a  considerable  degree,  which  is  most  marked 
above.  Several  subcapsular  ha^norrhages  are  present.  Among  the  columns  of  lobulated  growth 
are  four  little  cysts,  each  about  the  size  of  a  small  shot. 

Histology. — Three  pieces  have  been  taken  from  this  timiour  for  microscopic  examination  ; 
one  of  them  is  much  too  degenerated  for  accurate  diagnosis  ;  the  second  presents  an  ajjpearance 
similar  to  that  of  the  cortex  of  the  suprarenal  body  ;  the  third  is  taken  through  the  growth 
where  it  joins  the  kidney  tissue,  and  shows  typical  renal  tubules  and  marked  fibrous  tissue  increase, 
thus  accounting  for  the  albmninuria.  When  one  looks  at  that  part  of  the  slide  closely  adjacent 
to  the  growth,  one  sees  a  state  of  things  which  illustrates  the  mode  of  formation  of  these  tumours. 
The  lumen  of  the  tubes  begins  to  get  larger,  the  cells  lining  them  bigger,  and  their  protoplasm 
more  granular,  (lose  to  these  tubes  one  sees  that  the  cells  are  reduplicated  instead  of  being  one 
layer  thick,  the  outer  layer  being  more  globular  in  form.  In  other  tubes  one  can  clearly  see  small 
papillary  ingrowths.  The  cells  are  large,  cuboidal  in  form,  and  have  large  irregular  nuclei.  A 
little  further  away  still  are  ovoid  spaces  full  of  large  vacuolated  cells  arranged  in  layers  on  their 
lining  walls. 

There  are  some  dilticulties  in  drawing  conclusions  from  these  sections  because,  although 
transition  forms  are  clearly  present  and  certainly  arise  from  renal  tubes,  the  typical  hyper- 
nephroma forms  are  rather  a  long  way  from  them. 

Case  10.— A.  W.,  male,  age  23.     Admitted  Feb.  7,  1913. 

History. — Two  months  ago  patient  complained  of  difficulty  of  micturition,  which  was 
relieved  by  passing  a  clot.  Ha^maturia  continued  for  five  weeks,  but  has  been  absent  for  the  last 
three  weeks.     There  has  been  no  renal  aching  or  colic. 

ExAMiNATiox. — A  large  solid  tumour  which  filled  up  the  left  loin  could  be  felt  bimanually. 
It  moved  with  respiration,  and  the  upper  pole  of  the  kidney  could  be  felt  above  it.  The  colon 
could  be  percussed  as  a  resonant  band  in  front  of  the  tumour. 
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Oi'KHATiON,  l"\'l).  10.  An  iiutision  six  iiulics  loiifi;  wiis  iniidc  thi<)u<>;l>  tlu-  Ifl't  rectus.  Tlic 
kidiu'v,  tojiC'tluT  with  the  perirenal  fat,  was  delivered  with  niucii  dillicnlty.  Alter  the  pediele 
was  divided  and  douhly  li<>ated,  the  renal  vein  was  seen  to  be  full  of  {growth,  and  several  Innips 
whieh  were  jjrohahiy  fjlands  were  seen  at  the  junetion  of  the  renal  vein  with  the  vena  eava.  A 
hernia  develoju'd  in  the  sear  after  operation.  In  niakinij  the  ineision  it  was  noticed  that  tlu;  rectus 
was  very  thin  and  friahle.  and  a  vessel  was  nearly  torn  across  in  clanii)in{j;.  No  reply  was  j^iven 
to  in(|uirics  as  to  the  result  of  operation. 

(Jhoss  l*Arn()i,()(.v.  -  'I'he  whole  of  the  ui)])er  three-fourths  of  the  specimen  is  oomposed  of 
a  lar^e  mass  of  jnowth,  whitish  in  colour,  umooth  in  outline,  and  roughly  pyriform  in  sha])e.  From 
the  bottom  o4'  this.  ;!  small  piece  of  apparently  normal  kidney  about  the  size  of  a  half-crown 
|)roje('ts  downwards. 

The  jfi'owth  is  about  three  inches  long  by  two-and-a-half  wide.  Its  consistence  is  much  more 
solid  than  most  of  these  tumours,  and  it  shows  no  evidence  of  degenerative  cyst-formation. 

The  renal  ])el\is  and  vein  are  in\aded  by  growth.  The  librons  capsule  covering  the  upper 
jjart  of  the  kidney  is  thickened,  and  adherent  to  the  perinei)hric  fat  ;  but  there  is  no  delinite 
evidence  of  actual  invasion.  In  section,  from  a  maerosco])ic  point  of  view,  this  tiunour  is  inter- 
esting in  that  the  usual  dcgenerati\e  changes  are  absent.  The  ap])earance  of  the  surface  resembles 
that  of  a  rather  fibrous  cut  \eal.  The  librous  tissue  runs  in  roughly  parallel  cohmms  from  above 
downwai'ds.  The  strands  arc  thin,  they  commtmicatc  witii  each  other  by  transverse  branches, 
and  in  their  interstices  is  the  solid  tumoui-snbstance.  There  is  only  one  area  of  haemorrhage, 
about  the  size  of  a  small  shot.  The  edge  of  the  tumoiu'  which  comes  in  contact  with  the  renal 
tissue  shows  very  little  evidence  of  capsule  formation. 

Histology. — Unfortunately  it  is  impossible  to  obtain  more  than  one  section  of  the  growth. 
The  appearance  it  presents  is  of  the  large-loop  type.  The  connective  tissue  is  nuich  thicker  than 
usual  and  contains  many  thin-walled  ca|)illaries.  It  runs  throughout  the  section  in  large  loops 
aiul  forms  a  basement  membrane  for  the  cells,  which  proliferate  into  its  ccntr.'^.  The  tirst  cell 
layers  are  regular  and  cohunnar.  In  the  succeeding  layers  the  cells  rapidly  become  larger  and 
more  irregular,  till  in  the  centre  are  the  conunon  cell-masses  so  often  seen.  The  cells  are  of  the 
usual  vacuolated  variety,  and  contain  much  highly  refracting  material.  Their  midei  are  irregular 
iji  form  and  show  very  obvious  mitotic  figures. 

Case  n.— J.   H.  T.,  male,  age  .>!).     .Admitted   Aj)ril,   1918. 

History. — Two  months  ago  ])atient  eomj)laine<l  of  constipation,  which  was  relieved  by 
aperients.  One  month  ago  he  felt  ill  and  was  losing  weight.  His  temperature  rose  to  102°  in  the 
evening.  Two  weeks  ago  he  had  a  slight  attack  of  ha-maturia  lasting  one  day.  He  had  frequency 
of  micturition,  day  .>  times,  night  :\  times.  Five  days  ago  the  urine  was  elarct-coloured  and  con- 
tiiined  a  few  clots.  During  his  illness  he  has  had  attacks  of  ])ain  in  the  left  groin  not  associated 
with  haniaturia.     This  was  fairly  severe,  and  accompanied  by  nausea. 

I^XAMiNArioN. — The  j)atient  looks  ill ;  his  tongue  is  red  and  dry,  his  j)ulsc-tension  low.  Tlie 
left  kidney  is  distinctly  large  and  palpable.  It  is  slightly  tender,  and  appears  to  have  round 
bosses  projecting  from  it.  No  other  physical  signs.  A'  rays  show  a  large  opaque  area  in  the 
left  kidney  region.  On  one  examination  -his  mine  showed  a  fair  amount  of  i>us,  no  organisms, 
aiul  no  tubercle  bacilli  were  found.  It  was  sterile  on  culture.  Later  there  was  only  a  trace  of 
albumin  and  no  pus.     He  passed  (iO  ounces  in  twenty-four  hours. 

Cyslosropjj. —  Nothing  abnormal  seen. 

Opkration. — I'sual  lumbar  exposure.  The  perirenal  fat  was  very  adherent  at  the  lower  pole. 
-Many  vessels  rumiing  in  the  fatty  capside  were  clamped.  There  was  a  recurrence  in  the  scar  two 
weeks  later,  and  the  patient  died  Ajjril,  H)H>. 

Gross  Patuoi.ooy.-  The  growth  is  situated  in  the  upper  pole  of  the  kidney,  which  it  entirely 
replaces.  It  is  about  the  size  of  a  large  orange,  but  very  irregular  in  outline.  It  forms  several 
large  bosses  in  the  upjjcr  and  lateral  aspect  of  the  kidney,  some  of  whieh  have  invaded  the  capsule. 
The  lower  and  inner  part  of  the  organ  ajjpcars  as  a  thin  semilunar  strip  |>laced  on  the  growth  like 
a  cap,  and  it  only  connnimicates  with  the  rest  of  the  organ  by  a  thin  strand  of  renal  tissue  and 
the  upper  calyx.  The  false  capsule  is  thin  and  discontinuous,  and  in  its  intervals  the  growth 
invades  the  renal  tubules.  The  pelvis  is  invaded  from  a  branch  in  its  epithelium  in  one  of  the 
lower  calices.  On  section,  the  tumour  shows  no  sign  of  false  encapsulation,  but  strands  of  librous 
tissue  give  it  a  lobulated  appearance.  I  hemorrhage  has  taken  place  in  the  more  actively-growing 
areas,  but  this  is  not  extensive,  and  is  close  to  the  hbrous  strands.  In  other  places  the  growtli 
is  necrotic. 

Histology. — This  section  is  an  interesting  example  of  the  looped-eapillary  type.  The  loops 
are  large  and  sometimes  till  a  whole  field  of  the  nucroscope.  The  vessels  running  round  them  are 
clearly  to  be  distinguished. 

The  cells  arising  Irom  the  interior  of  the  loops  are  of  a  low  columnar  foriu  ;  a.s  they  get 
nearer  to  the  interior  they  increase  in  size.  In  very  many  eases  the  whole  centre  of  the  loop  is 
occupied  by  a  colloid-looking  substance  which  stains  with  Van  (iieson.  Examination  with  a  high 
power  gives  the  imj)ression  that  it  is  the  i)roduct  of  the  breakdown  of  the  larger  hyperniphroma 
cells.  Faint  outlines  of  some  of  the  cell-walls  can  be  seen:  these  are  delicicnt  in  parts  of  their 
outline,  and  the  protoplasm  of  the  cell  mingles  with  the  colloid  matter  without.  Further  away 
still  its  staining  reactions  arc  lost,  and  it  is  a  mere   amorjjhous    ma>s.      'J'he  undegencrative  cells 
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are  markedly  vacuolated.     They  are  large  and  stain  well,  even  with  a  low  power  ;    well-marked 
nuclei  can  be  seen. 

In  places  where  the  loops  are  quite  small  the  conmion  alveolar  appearance  is  presented.  In 
the  centre  of  the  section  is  a  large  mass  of  connective  tissue.  It  contains  thin-walled  capillaries 
of  all  sizes,  and  running  from  the  capsule  of  the  tumour  it  spreads  out  in  all  directions,  giving 
lateral  branches  to  the  surrounding  tissue. 

Case  12. — S.,  male,  age  55.     Admitted  Oct.,  1919. 

History. — Five  weeks  ago,  while  on  a  walking  tour,  the  patient  passed  bright  red  blood- 
stained urine.  The  attack  lasted  three  days,  was  not  associated  with  pain  or  discomfort,  and 
gradually  cleared  up.  Towards  the  end  of  another  attack  a  few  days  later,  there  was  severe  pain 
in  the  left  loin  accompanied  by  nausea  and  sweating.  The  pain  lasted  eight  hours  and  then 
ceased.  Soon  after  this  a  worm-like  clot  was  passed.  Since  then  there  has  been  no  symptom 
whatsoever  but  renal  aching. 

Examination. — The  left  kidney  can  just  be  palpated  on  deep  inspiration.  I'rine  clear,  acid  ; 
specific  gravity  1010.     No  albumin. 

Cyslnsco/}!/. — Nothing  abnormal  found.  The  efllux  from  the  left  ureteric  orifice  was  less 
frequent  than  from  the  right.  A'  ray  showed  normal  renal  shadow.  .Since  cystoscopy  he  has  had 
another  attack  of  h;ematuria  and  has  passed  a  worm-like  clot. 

Opkration. — l^sual  lumbar  incision.  The  perirenal  fat  was  very  abundant,  and  adherent  at 
the  upper  pole.  As  far  as  possible  it  was  removed  with  the  kidney.  Patient  is  at  present  alive 
and  well. 

Gross  Patiiologv. — The  growth  in  this  case  is  about  the  size  and  shape  of  a  tangerine 
orange.  It  is  situated  at  the  ujjjjer  pole  of  a  rather  large  kidney.  The  fibrous  cajjsulc  is  slightly 
distended  by  the  growth  and  adherent  to  the  perirenal  fat,  which  is  not  actually  invaded.  Where 
the  tumour  comes  into  relation  with  the  kidney  substance  there  is  a  thin  line  of  compressed  tissue. 
The  upper  calyx  of  the  pelvis  has  been  involved,  and  is  full  of  recent  blood-dot.  The  renal  vein 
is  not  involved.  The  cut  surface  of  the  tumour  shows  a  thick  connective-tissue  framework 
surrounding  many  small  and  broken-up  lobules  of  growth.  Many  of  these  are  destroyed  by 
ha'morrhage,  and  others  show  areas  of  fatty  degeneration. 

Histology. — Sections  show  the  typical  appearances  of  the  looped  capillary  type.  The  cells 
grow  into  the  centre  of  the  loop,  which  in  some  places  contains  hicmorrhage.  It  is  quite  plain 
that  the  loops  are  formed  by  capillaries  ;  for  here  and  there  the  loops  are  not  continuous,  and  a 
papillary  arrangement  results.  The  cells  are  very  vacuolated  ;  the  nuclei  fairly  regular  and 
granular.  The  formation  is  very  constant,  and  there  are  no  aberrant  cells  and  hardly  any  papil- 
lary formation. 

Case  13.— E.  B.,  female,  age  52.     Admitted  Feb.,  1921. 

History. — Nine  months  ago  patient  complained  of  a  sharp  pain  in  her  upper  abdomen, 
which  was  more  marked  in  the  left  hypochondrium.  It  was  accompanied,  but  not  relieved,  by 
vomiting.  At  the  same  time  the  urine  contained  a  large  amount  of  blood  and  a  few  clots.  The 
attack  lasted  one  day  and  jjassed  away.  The  urinary  tract  was  then  .r-rayed  and  no  abnormality 
seen.  Six  months  ago  she  had  a  similar  attack  which  lasted  three  days.  Since  then  she  has  had 
constant  renal  aching.     She  stated  that  she  had  been  losing  weight  for  the  last  year. 

Examination. — On  palpation  of  the  abdomen  slight  tenderness  was  elicited  around  the 
umbilicus.  The  right  kidney  was  palpable  but  not  enlarged,  and  the  left  kidney  was  not  felt. 
Urine,  specific  gravity  1012;  no  albumin,  pus  or  blood  present  ;  no  tubercle  bacilli  were  found  ; 
urea  concentration  test  showed  in  the  second  hour  that  the  urine  contained  8-9  per  cent  urea. 
The  blood  urea  was  007  per  cent.  A'-ray  report  :  The  left  kidney  region  shows  an  increased 
mottled  density,  extending  outwards  beyond   the  renal  area. 

Cystoscopy. — Bladder  normal.  Indigo-carmine  test  showed  that  although  the  colour  appeared 
in  the  urine  secreted  by  the  right  kidney  twelve  minutes  after  injection,  no  colour  came  from  the 
left  ureter  imtil  twenty  minutes  had  elapsed,  and  it  was  then  noticed  that  the  concentration  of  the 
urea  was  distinctly  weaker  than  on  the  right  side.  On  account  of  this  diminution  of  function  it 
was  decided  to  explore  the  kidney. 

Operation. — Usual  lumbar  incision.  The  kidney  was  removed  with  its  perirenal  fat,  and 
no  glands  were  seen  or  palpated.  The  normal  relationships  of  the  structures  in  the  renal  pedicle 
were  disturbed,  and  great  care  was  necessarv  in  isolating  them.  Patient  left  the  hospital  alive 
and  well,  Feb.,  1921. 

Gross  Pathology. — The  left  kidney  shows  a  spheroidal  swelling  about  the  size  of  a  tangerine 
orange,  groAving  from  the  vicinity  of  the  pelvis.  The  ureter  passes  across  its  posterior  surface. 
Dissection  shows  it  to  be  uninvaded.  A  section  cut  right  across  the  kidney  reveals  an  apparently 
encapsuled  tumour,  varying  in  consistence  and  colour,  and  for  the  most  part  necrotic.  In  one 
spot  the  tumour  is  invading  the  calices. 

Histology. — The  predominating  appearance  in  these  sections  is  of  the  looped  capillary  type. 
All  the  other  typical  forms  are  also  present.  Giant-cell  formation  is  fairly  frequent,  and  in  some 
places  they  are  obviously  coming  from  the  edges  of  the  cells  opposite  their  capillary  origin. 
Mitosis  is  obA'iously  taking  place,  and  fatty  degeneration  is  very  widely  spread.  The  surrounding 
cortex  shows  some  interesting  changes.     In  places  the  tubes  come  right  up  to  the  tumour  tissue. 
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Here  and  there,  some  distaiu'c  from  this  border,  u  soHtary  tulic  is  seen  cut  olT  from  its  nci<j;hl)oiirs. 
The  eapillury  stroma  of  the  eortex  eaii  be  seen  to  be  eontinuous  with  that  of  the  tumour.  Iti 
between  tlie  tul)es  one  ean  see  the  bei^inniuirs  of  ehronie  interstitial  nepliritis.  Pressure  has 
l)loeke(i  tiie  veins  and  left  tlie  arteries  imehanged,  eonse<iiiently  there  is  son>e  round-celled  infil- 
tration, and  hainorrhaf^fe  into  the  luinina  of  the  tubes  lias  taken  place.     Hence  the  luematuria. 

In  the  following  five  cases  the  eiinieal  notes  relating  to  the  kidney  tumour  arc 
unavailable ;    in  three  of  them  the  tmnoiir  was  found  accidentally  post  mortem. 

Case  14.— 

(Jhoss  l*ArHOi,o(;v. — The  kidney,  removed  at  operation  six  months  before  the  patient  died, 
shows  there  is  a  larjje  fjrowth  the  size  of  a  grape  fruit,  growing  from  the  inner  aspect  of  the  upper 
pole.  It  i)roJects  from  the  capsule,  which  has  a  smooth  rouiui  outline.  The  perirenal  fat  is 
extensively  adherent  to  the  tumour,  and  the  section  shows  that  it  had  been  in\'aded  in  two  or 
three  small  scattered  areas,  each  about  the  size  of  a  small  shot.  The  renal  vein  iuid  pelvis  are  full 
of  white  soft  growth.  On  section  it  is  seen  that  the  lower  two-thirds  of  the  tuiTiour  has  a  thin 
capsule,  but  the  fact  that  the  U|)|)er  calyx  is  extensively  involved  shows  this  encapsulation  to  be 
entirely  spurious.  In  consistence  the  growth  is  soft,  and  section  shows  that  there  is  much  necrosis 
and  lianiorrhage,  so  that  the  usual  lobulated  ajjpearanee  is  lost. 

The  patient  died  about  six  months  after  leaving  the  hospital,  and  secondary  deposits  were 
found  post  mortem  in  the  lungs,  liver,  brain,  and  vertebra". 

Histology. — The  examination  of  sections  cut  from  various  parts  of  the  growth  throws  much 
light  on  the  probable  origin  of  these  tumours.  In  two  of  these  sections  are  seen  the  typical 
appearances  usually  associated  with  hypernephroma.  The  transverse  perivaseidar  type  is  the 
least  frecpient  of  them  ail.  Typical  giant  cells  are  also  present.  A  study  of  the  few  j)crivaseular 
formations  that  exist  shows  clearly  how  what  has  been  termed  the  looped  capillary  type  comes 
into  being.  .Several  of  the  larger  capillaries  can  be  seen  to  give  a  branch  which  runs  in  a  circular 
direction,  nearly  returning  to  its  parent  vessel.  From  the  walls  of  these  branches  come  the  usual 
cells  filling  up  the  space  they  enclose.  In  some  cases  there  is  only  one  layer  of  cells  and  eon- 
.secjuent  lumen  formation.  The  longitudinal  formation  can  also  be  seen,  and  with  it  the  formation 
resembling  the  cortex  of  the  suprarenal  body. 

The  interest  of  this  specimen  is  not  by  any  means  exhausted  :  towards  the  edge  of  the 
growth  another  block  was  cut.  and  it  showed  a  few  apparently  normal  rena!  tubes,  and  next 
to  them  others  with  their  lining  cells  bigger  and  more  granular.  Side-by-side  with  them  one 
sees  these  cells  beginning  to  proliferate  into  the  lumen  of  the  tubules,  and  half  a  field  of  the 
microsco|)e  away  ty])ical  papillary  formation  can  be  easily  seen.  A  little  further  away  still  is  the 
ordinary  loo[)ed  capillary  arrangement.  Another  point  of  interest  to  be  seen  is  that  masses  of 
hypernephroma  cells  are  inside  the  lumen  of  a  rather  wide  capillary.  Similar  masses  are  also 
in  the  vessels   rumiing   in  the   false  capsule  which  surrounds  the  tmnour. 

The  fate  of  these  little  cell  masses  can  be  studied  in  another  section  taken  from  a  secondary 
deposit  in  the  brain.  Here  only  a  suggestion  of  the  original  arrangement  ean  be  made  out.  The 
appearance  of  the  cells  is  much  more  ragged,  their  outline  amorphous,  and  in  many  cases  they 
are  mere  nudtinucleated  masses  lined  close  to  a  capillary  wall.  The  protoplasm  stains  much  more 
evenly,  and  there  is  much  less  vacuolation  than  in  the  parent  growth.  One  would  have  doubts 
as  to  the  origin  of  this  dejjosit  if  the  transverse  jjerivascular  arrangement  was  not  seen  in  one  part. 
Similar  appearances  arc  met  with  in  the  sections  taken  from  secondary  deposits  elsewhere. 

Case  15. — 

Gross  P.vrnoi.oov. — In  this  specimen  the  growth  has  arisen  from  the  upper  and  inner 
extremity  of  the  left  kidney.  In  shape  it  is  pyriform,  the  aj)ex  being  ?je])arated  from  the  upper 
caliees  only  by  the  usual  false  eapsidc  which  surrounds  the  growth,  and  which  is  deficient  at  the 
extreme  iimer  edge  only.  The  renal  capside  is  greatly  disteiided,  and  on  the  anterior  surface  is 
invaded  by  four  large  bosses  of  growth.  The  pelvis  in  the  half  of  the  specimen  available  for 
exanunation  is  intact,  and  so  are  the  renal  vessels. 

With  the  exeei)tion  of  a  mass  of  white  lobulated  growth,  contiguous  to  the  renal  pelvis,  and 
a  thin  line  a  (juarter  of  an  inch  wide  surrounding  the  periphery,  the  whole  growth  is  converted 
into  a  large  cyst  the  size  of  a  tangerine  orange.  Its  walls  are  shaggy  and  nccrotii-,  and  in  places 
old  blood-clot  is  adherent  to  them. 

Histology. — The  interest  of  the  sections  centres  in  the  fact  that  one  of  them  has  the  appear- 
ance of  a  jnipillary  carcinoma,  while  in  the  other  it  is  obvious  the  tiunour  is  a  hypernephroma. 
A  section  taken  from  a  secondary  deposit  in  the  lung  gives  the  ai)j)carance  of  a  carcinoma  with 
a  trace  of  papillary  formation.  The  cells  stain  well,  show  remarkably  little  vacuolation,  and 
have  small  round  nuclei.  The  transverse  perivascular  and  longitudinal  perivascular  systems 
are  clearly  seen,  but  the  tissue  between  them  is  tightly  packcfl,  and  every  now  and  then  large 
multinucleated  masses,  which  stain  nuich  more  deeply  than  the  siirroimding  cells,  can  be  seen. 
The  main  mass  of  cells  comprising  the  growth  are  vacuolated,  though  small,  and  conform  to  the 
hypernephroma  type.  The  tumour  formation  eaimot  be  trace<l  with  any  degree  of  certainty  to 
renal  tubules.     In   another  section,   the  appearance  presented  is  that  of  an  cnce|)haloid  ( arcinoma. 
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and  might  well  come  from  a  breast,  since  the  only  difference  that  can  be  observed  is  that  many 
of  the  cells  have  distinct  thin  walls  and  their  protoplasm  is  vacuolated.  In  other  parts  there  are 
cell  masses  in   which  the  cell  outlines  have  entirely  disappeared. 

A  further  examination  of  a  secondary  deposit  in  the  lung  shows  at  the  edge  of  the  growth  an 
obvious  transverse  perivascular  arrangement. 

Case  10.— 

Ghoss  Patiioi.ogv. — This  tumour  has  destroyed  all  but  a  small  piece  of  the  lower  pole  of 
the"  kidney.  It  is  about  the  size  and  shape  of  a  large  William  pear,  the  lower  thin  a))ex  of  which 
would  corrcs|)ond  to  the  ])art  of  the  tumour  which  occupies  the  space  between  the  renal  j)clvis 
and  the  capsule.  It  is  surrounded  by  a  \ery  thick,  fairly  continuous  layer  of  stretched  renal 
tissue,  except  where  it  is  in  contact  with  the  unaltered  kidney,  which  it  actively  invades.  The 
capsule  of  the  tumour  is  so  thick  that  one  suspects  it  is  comjjosed  of  more  than  mere  compressed 
kidney  tissue,  and  that  the  tumoiu'  arose  somewhere  in  the  middle  of  the  renal  cortex.  The 
growtli  has  destroyed  all  the  remains  of  the  outline  of  the  j)elvis,  which  is  obliterated  by  a 
solid   mass  of  growth.     The  kidney  capsule  and  the  renal  vein  are  intact. 

The  cut  surface  of  the  tumour  shows  solitl  colunms  of  growth  which  have  a  serjjiginoiis 
outline.  Along  the  edges  of  these  colimms  is  seen  a  faint  red  line  of  haemorrhage  prcsinnably 
coming  from  vessels  in  the  stroma.  In  the  region  of  the  pelvis  is  one  large  recent  ha-morrhagc. 
which  extends  upwards  for  about  an  inch  into  the  tumour  tissue.  Areas  of  fatty  degeneration 
arc  also  seen. 

MisTOLOCV. —  The  sections  from  this  growth  show  far  too  nuich  degeneration  to  allow  of  any 
valid  deductions  being  made.  One  can  only  say  that  it  is  a  hypernephroma  from  the  a])pearance 
of  the  few  cells  that  are  left.  They  are  large,  vacuolated,  and  generally  surrounded  by  a  mass  of 
amori)hous  material.  A  careful  survey  of  the  fibrous  stroma  that  remains,  and  in  the  meshes  of 
whicli  the  eel!  outlines  can  be  seen,  confirms  the  view  put  forward  of  the  pai)illary  structure  of 
these  tumours.  Here  and  there  it  forms  complete  loops  with  a  large  lumen,  and  in  many  cases 
a  stalk  dernided  of  its  cells  jirojects  into  the  centre.  In  parts  of  the  section  the  fibrous  tissue  has 
imdergone  hyaline  degeneration. 

Ca'ie  17.— (Fig.  356). 

Gross  Patholocv. — This  s])ecimen  is  of  great  interest 
in  that  it  was  discoxered  accidentally  post  mortem  in  a  man 
who  had  died  from  epithelioma  of  the  tongue.  It  is  the 
earliest  case  on  record  of  a  hypernephroma.  It  is  a  small 
localized  growth  situated  in  the  renal  cortex,  at  about  the 
junction  of  the  ujjper  and  middle  thirds.  It  is  sej)arated  from 
the  capsule  by  a  band  of  normal  kidney  tubule  half  an  inch 
in  width,  and  thus  could  not  jjossibly  have  arisen  from  a 
sid)capsular  su|)rarenal  rest.  It  is  a  round  growth  about  the 
size  of  a  marble,  thinly  but  definitely  encapsuled.  In  cross- 
section  it  has  all  the  typical  characteristics  of  a  hyper- 
nephroma. It  is  lobulatcfi  in  appearance,  there  is  a  tiny 
spot  of  necrosis  in  the  centre,  and  one  or  two  small  foci  of 
fatty  degeneration  can  be  made  out.  It  does  not  invade  the 
pelvis  of  the  kidney,  nor  does  it  touch  the  capsule  posteriorly  ; 
and  the  vessels  are  normal. 

IIiSTOLOGV. — The  examination  of  the  section  is  dis- 
appointing. It  shows  the  ordinary  looped  capillary  type, 
and  in  some  places  a  mosaic  appearance  is  produced  by  the 
fact  that  the  cells  are  closely  packed  together.  This  packing 
of  the  cells  makes  it  impossible  to  get  any  indication  as  to 
their  origin.  It  is  completely  surrounded  by  a  thin  layer  of 
compressed  renal  tubule. 

Case  18. — A.  G.,  female,  age  65. 

Extract  I'rom  Post-mortem  Notes. — This  patient  had  a  large,  septic,  fungating  growth 
in  the  breast.  It  was  a  typical  scirrhous  carcinoma  on  section,  and  appeared  to  have  no  connection 
with  the  renal  tumour  which  was  accidentally  discovered. 

Gross  Pathology. — This  small  growth  is  situated  at  the  lower  pole  of  the  left  kidney  ;  it 
is  about  the  size  of  a  hen's  egg,  and  projects  downwards  beneath  the  capsule.  The  pelvis,  the 
renal  vein,  and  the  perirenal  fat  are  quite  uninvaded.  The  substance  of  the  growth  is  almost 
entirely  destroyed  by  haemorrhage,  both  recent  and  old.  It  appears  to  be  separated  from  the 
kidney  by  a  thin  but  definite  band  of  compressed  renal  tissue. 

Histology. — This  tumour  is  far  too  degenerated  to  draw  any  accurate  deduction  from. 
One  small  area  surrounded  by  much  necrotic  material  shows  a  papillary  adenoma  of  the  type  so 
often  seen  beneath  the  capsule  of  normal  kidneys.  Here  it  apparently  arises  from  adjacent  renal 
tubules.  Close  by,  cells  lining  the  fibrous-tissue  stalks  seem  to  be  imdergoing  a  gradual  transition 
from  the  small  cell  usual  in  papillary  adenoma  to  the  large  one  characteristic  of  hypernephroma. 
In  another  section,  cut  by  chance  through  undegenerated  tissue,  the  appearances  are  almost 
entirely  those  of  a  papillary  adenoma. 


i"IG.  350.— Photoprapli  of  specimen  from 
Case  17. 
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Case  1!).  A.  (  ..  male,  aj^c  (i2.  Tliis  j)ati(nl  died  in  the  hospital  (if  carciiionia  of  the  icctmii 
before  any  operation  eould  l)e  performed,     lie  liad  had  no  symptoms  of  any  renal  (hsorder. 

I'osT-.MORTKM  NoTKs.  Tlu'  jjrovvtli  ill  the  reetuni  was,  botli  from  a  maeroseopie  and  niiero- 
seopie  point  of  view,  an  nndoiihted  eoliinmar  carcinoma.  (Jrowinji  from  the  lower  poh-  of  the  left 
kidney  is  a  mass  al)()ut  tlie  size  of  a  small  peach,  which  projects  from  the  orj^an  and  distoits  its 
normal  outline.  It  is  more  prominent  behind  than  in  front,  where  it  has  a  bilobc-d  a|)pearanec. 
The  capsule  <)\er  it  is  greatly  Ihickenid,  and  on  its  anterior  aspect  the  |)erireiial  fat  has  been 
invade(l  l)\'  jjrowth  o\er  one  small  area.  Separatini;  the  upper  portion  of  the  j^rowth  from  the 
kidney  substance  is  the  usual  false  capsule.  On  section  the  j-rowth  is  very  ha-morrliajiie  and 
necrotic.  The  renal  pelvis  and  vein  are  (juite  intact  :  in  its  upper  part  is  a  mass  of  tibrous  tissue 
the  size  of  a  threepenny  })ieee.  from  which  run  trabeeuhe  throughout  the  kidney  substance. 

IIisTOi.oGV.  -  The  section  is  very  much  broken  u|)  by  hainorrhafve.  The  transverse,  lon<;i- 
tudinal.  and  looped  capillar\-  systems  can  be  seen  :  the  giant-cell  formation  is  fre(|uent  :  in  one 
|)laee  onl\-  there  is  a  conunencing  reticular  arrangement. 
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PSEUDO-COXALGIA  : 

{Osteochondritis    Defornuuis    Juvenilis    Coxce  :     Quiet    Hip    Disease.) 

A    CLINICAL    AND    RADIOGRAPHIC    STUDY. 

By    harry    I'l.ATT,    Manchestku.* 
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HISTORICAL      INTRODUCTION. 

It  has  long  been  taught  that  in  the  common  hip-joint  affection  of  childhood — tuberculous 
arthritis — rapid  spontaneous  healing  may  occur,  with  the  production  of  a  joint  which  shows 
little  or  no  ultimate  interference  with  its  function.  Thus  Brodie,^  writing  in  1834  on 
scrofulous  disease  of  joints,  states  :  '"  If  the  joint  receive  very  early  attention,  the  function 
of  the  joint  may  be  wholly  unimpaired."  Hugh  Owen  Thomas^,-  from  his  vast  clinical 
experience  of  hip  disease,  wrote  in  1875  :  "  Many  cases  have  a  strong  tendency  to 
recover.  These  are  the  cases  that  sometimes  recover  spontaneously  (an  extremely  rare 
occurrence),  and  may  recover  but  with  defect,  never  reaching  the  destructive  stage  though 
neglected."  In  more  recent  times  we  find  Rollier,^  ofLeysin,  well  known  as  an  advocate 
of  heliotherapy  in  the  treatment  of  bone  and  joint  tuberculosis,  in  presenting  an  analysis 
of  cases  of  tuberculous  arthritis  of  the  hip-joint  treated  between  the  years  1908  and  1913, 
stating  that,  out  of  the  total  number  cured,  73  per  cent  showed  restoration  of  joint 
function.  RoUier  affirmed  at  this  date  that  articular  function  was  almost  always  preserved 
in  the  patients  who  were  treated  by  his  methods  under  the  exceptional  climatic  conditions 

*  From  the  Orthopiedic  Service,  Ancoats  Hospital.  The  investigations  on  which  this  paper  is  based 
were  carried  oiit  vinder  the  tenure  of  the  Henry  Asliby  Memorial  Research  Scholarship  in  Diseases  of  Children, 
of  the  University  of  Manchester,  and  the  writer  wishes  to  acknowledge  the  courtesy  of  the  Scliolarsliip 
Committee  in  authorizing  publication. 
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of  tlu'  Swiss  mountain  slopes.  He  was  insistent  on  the  certainty  of  obtaining  a  restitutio 
(id  integrum  in  tlie  majority  of  eases  of  hip  disease,  and  he  elainied  that  sueh  j)atients 
in  city  hospitals  were  able  to  attain  emr  only  throu<>h  the  intervention  of  ankylosis. 
From  his  radiojiraphie  studies  of  the  hip-joint  durin<>'  the  process  of  natural  healinji',  he 
enunciated  the  principle  that  only  one-third,  or  at  the  most  one-half,  of  the  head  <>f  the 
femur  was  ever  destroyed  by  the  active  disease. 

But  since  1903  the  German  school  of  surgeons,  led  particularly  by  Hoffa,^  had  described 
cases  of  hip-joint  disease  of  a  non-tuberculous  nature,  occurrin<);  in  young  adults, 
adolescents,  and  occasionally  in  children,  and  comparable  with  the  arthritis  deformans 
(hypertrophic  or  osteoarthritis)  of  later  life.  Then,  again,  the  elucidation  of  the  patho- 
genesis of  the  various  types  of  coxa  vara  emjjhasized  still  further  the  existence  of  certain 
mild  or  inconspicuous  disabilities  of  the  hip-joint,  which  in  the  past  had  sometimes  been 
included  on  clinical  groimds  in  the  category  of  true  hip  disease.  But  allowing  for  the 
general  recognition  of  such  definitely  non-tuberculous  affections  as  these,  the  opinion 
embodied  in  the  conclusions  of  Rolhcr,  quoted  above,  might  be  said  to  be  current  surgical 
teaching  until  the  beginning  of  the  last  decade. 

In  1909,  Legg,-'  of  Boston,  in  a  conmiimication  before  the  American  Orthopaedic 
Association,  described  a  small  group  of  cases,  5  in  number,  in  which  were  exhibited  the 
symptoms  of  a  mild  hip  disease  with  distinctive  radit)graphic  appearances — viz.,  flattening 
of  the  upper  epiphysis  of  the  fenuir  and  a  broadening  of  the  femoral  neck.  Legg  pointed 
out  that  cases  of  this  type  had  formerly  been  regarded  as  examples  of  benign  tubercidous 
arthritis,  but  he  considered  that  he  was  now  dealing  with  a  definite  entity,  a  hip-joint 
affection  of  a  non-tuberculous  type.  He  suggested,  as  an  explanation  of  the  pathogenesis 
of  the  condition,  that  a  previous  trauma  had  produced  an  alteration  in  the  vascidar  supply 
of  the  ujiper  end  of  the  femur,  and  that  the  characteristic  bony  changes  were  the  direct 
result  of  this  disturbance.  In  the  same  year,  Waldenstroem,**  of  Stockholm,  had  described 
a  series  of  hip-jt)int  cases  showing  radiographic  changes  similar  to  those  seen  in  Legg's 
patients  ;  but  he  considered  that  these  were  examples  of  primary  tuberculous  osteomyelitis 
of  the  upper  part  of  the  neck  of  the  femur,  the  joint  cavity  itself  remaining  unaffected. 
Sourdat,"  of  Paris,  in  a  study  of  250  radiograms  of  supposed  tuberculous  arthritis  of  the 
hip-joint  published  in  1909,  had  already  distinguished  in  9  plates  certain  well-defined 
changes  which  in  a  later  scrutiny  proved  to  be  identical  with  those  described  by  -Legg  and 
Waldenstroem.  It  appears  that  Calve,  of  Berck,  was  responsible  for  directing  the  attention 
of  Sourdat  to  this  small  series  of  distinctive  radiograms  which  represented  a  special  form 
of  hip  disease,  soon  after  to  be  designated  by  the  former  author  as  ' pseudo-coxalgie' .  In 
1910**  C'alve's  paper  appeared  containing  a  detailed  consideration  of  10  cases  which  had 
come  imder  his  notice  in  a  series  of  500  patients  suffering  from  presumed  tuberculous 
coxitis.  These  cases  differed  from  ordinary  hip-joint  tuberculosis,  one  of  the  chief 
features  being,  as  in  Legg's  cases,  a  peculiar  radiographic  change.  Calve  regarded  this 
as  an  atypical  manifestation  of  rickets,  the  usual  stigmata  of  which  were  present  in  all 
his  patients.  Independently,  in  the  same  year,  Perthes,"  of  Tiibingen,  published  a  careful 
account  of  the  clinical  and  radiographic  signs  of  one  type  of  arthritis  deformans  juvenilis, 
which  proved  to  be  identical  with  the  condition  described  by  Legg  and  Calve.  In  a 
further  conununication  in  1913,  based  on  an  observation  of  21  cases,  Perthes'"  reiterated 
the  now  well-recognized  symptomatology  and  radiographic  signs,  and  withdrawing  his 
original  designation  of  arthritis  deformans,  submitted  the  term  "osteochondritis  deformans", 
as  in  his  view  there  was  an  entire  absence  of  true  arthritic  changes.  A  year  later,  from  the 
Tubingen  clinic,  Schwartz* ^  presented  an  elaborate  study  of  what  was  now  beginning  to 
be  recognized  as  a  dclinite  entity,  and  in  reporting  22  cases,  laid  special  stress  on  10  which 
had  been  followed  over  periods  of  from  two  to  fifteen  years. 

This  condition  from  now  onwards  ai)peare<l  in  the  (Jerman  literature  under  the  title 
of  •  Perthes*  disease  ".  It  is  interesting  to  note  that,  prior  to  191  !■.  Legg"s  original  and 
subse(iuent  contributions  had  been  o\erlooked  or  ignored  in  the  various  German  mono- 
graphs on  the  subject,  although,  as  recently  pointed  out  by  Sundt,^-  epitomes  of  Legg's 
first  paper  appeared   in  three  Teutonic  periodicals   in   1910.     Pseudo-coxalgia,  or  osteo- 
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chondritis  defcjrmans  juvenilis,  had  now  become  ahnost  universally  reco<^nized  by  surj)eons 
who  had  special  opportunities  of  dealing  with  a  large  number  of  hip-joint  affections. 
From  a  niunbei-  of  clinics  a  retrospective  analysis  of  a  large  series  of  cases,  formerly 
considered  and  tieated  as  tuberculous  disease  of  the  hip-joint,  demonstrated  the  fact  that 
many  radiograms  showed  the  appearances  characteristic  of  this  condition. 

Since  1915  there  has  been  a  steady  addition  to  the  literature  on  this  subject  from 
various  countries,  viz.,  America,  France,  Scandinavia.  Great  Britain,  Germany,  and  Italy, 
and  more  than  300  cases  have  been  reported  up  to  date.  The  names  of  Legg,  Calve,  and 
Perthes  must  remain  conspicuously  associated  with  the  original  recognition  of  this  disease; 
and  Legg's  study  of  55  cases,  published  in  1916,^^  remains  one  of  the  most  authoritative 
expositions  on  the  subject.  Perthes,  since  his  original  contribution,  has  j)ublished  two 
additional  notes  ;'*  but  the  largest  series  of  cases  observed  in  one  clinic  is  that  of  Sundf' 
(75  in  niunber),  published  in  1921. 

Some  of  the  more  recent  literature  lias  shown  a  polemical  flavour  (Perthes.  Sundt^'. 
AValdenstroem'*',  and  Frangenheim'").  as  the  question  about  the  priority  for  the  original 
discovery  has  been  raised.  Thus  Frangenheim  now  claims  to  have  described  the  condition 
himself  in  1909.  and  further  states  that  the  first  recognition  of  the  disease  dates  back  to 
189S.  and  is  to  be  attributed  to  Maydl.  In  this  connection  it  is  to  be  remembered  that, 
t()-da\.  a  retrospective  analysis  of  any  series  of  hip-joint  affections  in  children,  or  of  a  large 
iuiinl)cr  of  hip-joint   radiograms,  will  always  bring  to   light   examples  of  pseudo-coxalgia. 

THE     CLINICAL     PICTURE     OF     PSEUDO-COXALGIA. 

It  will  be  convenient  at  this  juncture  to  establish  on  the  sure  foundation  of  unanimity 
the  broad  clinical  picture  which  is  characteristic  of  the  affectioti  under  consideration,  and 
which  stands  out  in  the  now  somewhat  voluminous  literature.  The  various  minutia' 
of  the  symptomatology  will  then  be  approached  and  discussed  as  they  are  seen  to  be 
illustrated  in  a  clinical  study  of  the  writer's  personal  material.  From  this  we  may  proceed 
to  a  consideration  of  the  nature  of  the  radiographic  changes,  and  to  a  critical  review  of  the 
theories  of  the  pathogenesis  of  pseudo-coxalgia.  The  question  of  terminology  arises  at 
the  outset  :  the  affection  has  been  endowed  with  several  titles,  some  of  which  are  quoted 
above.  It  is  proposed  in  this  paper  to  use.  purely  as  a  matter  of  convenience,  the  short 
and   non-committal   designation   pseudo-coxalgia. 

The  disease  is  met  with  in  children  in  the  first  decade  of  life,  the  majority  of  cases 
being  seen  between  the  ages  of  5  and  9.  It  is  admittedly  more  common  in  boys,  and  its 
inception  is  often  associated  in  the  minds  of  the  parents  with  some  recent  injury  in  the 
region  of  the  hip.  Usually  the  earliest  sign  is  a  limp,  insidious  in  its  develo])ment,  often 
intermittent,  and  accompanied  by  little  or  no  discomfort.  In  some  cases  the  onset  is 
more  acute,  and  the  presence  of  pain  in  the  hip  and  knee  may  be  sulliciently  marked 
to  merit  attention.  The  actual  physical  signs  at  any  time  are  often  few.  and  are 
characteristically  at  variance  with  the  classical  signs  of  tuberculous  arthritis  of  the 
hip-joint.  Thus,  there  is  little  or  no  atrophy  of  the  thigh  and  buttock,  and  there  is  a 
complete  absence  of  localized  thickening  or  swelling  of  the  soft  tissues  overlying  the  joint. 
The  mobility  of  the  hip  varies  according  to  the  particular  stage  at  which  the  examination 
is  conducted.  It  is  by  no  means  imusual  to  find  the  joint  fixed  completely  by  muscular 
spasm,  and  yet  at  the  same  time  absolutely  painless.  Such  complete  spasm  is,  however, 
transient,  and  very  soon  the  joint  shows  the  more  typical  slight  restriction  of  mobility 
affecting  exclusively  the  movements  of  abduction  and  internal  rotation.  After  a  variable 
period  of  active  signs  and  symptoms,  there  is  seen  a  steady  progress  towards  the  complete 
subsidence  of  any  subjective  phenomena.  The  recovery  at  first  sight  appears  to  be  of  the 
nature  of  a  return  to  normal,  but  careful  examination  will  usually  show  that  there  is  a 
slight  residual  limitation  of  mobility  in  the  affected  joint. 

The  whole  clinical  picture  is  thus  that  of  a  mild  hip-joint  synovitis,  fleeting  in 
character.  At  any  time  during  the  phase  of  active  symptoms,  or  after  the  complete 
disappearance  of  these,  the  hip-joint  shows  a   cycle  of  osseous  changes  demonstrable   in 
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radiofjranis.  TIksc  cliiiiijics  are  sufficiently  distinctive  in  type  to  Imve  been  rejiarded 
as  pathoiiiioiiioiiie,  and  u{)()n  their  recognition  depends  not  only  the  certain  dia<jnosis  of 
pseudo-eoxaliiia.  but  its  relejjation  as  an  entity  to  a  s[)ecial  niche  anionjfst  the  varied 
morbid  affections  of  tlie  liip-joint. 

ANALYSIS     OF     THE     WRITERS     PERSONAL     MATERIAL. 

Durino;  the  past  five  years  clinical  and  radiojiraphic  observations  have  been  accumu- 
lated on  the  cases  of  pseudo-coxal<jia  which  have  made  their  appearance  fron)  time  to  time 
under  my  care.  In  an  attempt  to  investioate  the  complete  clinical  life-history  and  cycle 
of  bony  chanj>es  occurring  in  this  lesion  with  a  view  to  the  elucidation  of  its  pathogenesis, 
it  has  been  necessary  to  make  a  wide  comparative  survey  of  the  large  amount  of  hip-joint 
miterial  which  has  gravitated  towards  my  surgical  services.  This  has  involved  a  study 
of  about  :}()()  hip-joint  conditions,  and  a  critical  scrutiny  of  over  a  thousand  radiograms. 

For  the  sj)ecial  pur])oses  of  this  paper  a  series  of  3.5  cases  has  been  selected,  divided 
into  fom*  distinct  groups  : — 

Group  1. — Pseudo-coxalgia  in  childhood — 18  cases. 

Group  2. — Pseudo-coxalgia  :    the  end-result  in  adult  life — 5  cases. 

Group  8. — Arthritis  deformans  juvenilis  of  the  hip-joint — 5  cases. 

Group  4. — Miscellaneous  hip-joint  afTections  in  which  flattening  of  the  Jiead  ol  the 
fenuu"  is  seen  :    coxa  plana — 7  cases. 

Gmii/i     /.  "PSEIDO  (OXAL(iIA     IN     CHILDREN. 

Xuinber  of  eases.  18  (20  hip-joints).  Unilateral.  10  :  bilateral.  2.  Males.  9  ;  females,  9. 
Right  hi[),   12  :    left  hip,  8. 


I'lCi.  :;.")7.— (r-.-y-  1.  Jl.  n.  lUiiht  l.ip.  r<-iio!  :  1  yen- -iiice  oii.-^et  of  sj-niptoni-.  1  i-monil  lieail  >liows  Ciirly 
llatteiiiiii.',  with  almoet  uniform  calcilicatioii.  Femoral  neck  sliows  broadeiiiiij;  and  a  rounding  off  of  its  epipliyseal 
evtremity  :    the  interTial  stniotiu-e  of  tlie  nee'.;  sliows  irresularity  of  no  i)articular  tyjie. 


Case  1.      II.  B.,  mule,  age  10.     Right  hip. 

HisToiiv  AND  MooK  oc  Onskt.  Faiii  in  the  right  hip  following  a  fall  ;  said  to  have  had 
(lelinite  night  erics.  Diagnosis  of  early  tiil)ereul()us  arthritis  made  ;  admitted  to  a  tuhereiilosis 
sanatorium  where  he  remained  for  six  months,  traction  being  applied  to  the  hip.  Inder  this 
treatment   ])ain  and   local  tenderness  <jiiiekly  subsided. 

CoNornoN  on  Fihst  Kxamination,  April  24.,  1020.  .Admitted  to  country  hospital  one  year 
after  the  onset  of  symptoms. 

No  pain  or  tenderness,  slight  generalized  under-development   of  the  right  lower  limb  :    no 
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localized  muscle  atrophy.  Hip  showed  limitation  of  the  range  of  abduction  and  internal  rotation 
onh'  ;    thickening  of  the  trochanter  palpable  ;    shortening  nil. 

Rickets  :    No  signs  of  old  rickets. 

A'-ray  appearances  :    See  Fig.  357. 

Tuberculin  test  (von   Pinjuet)  :    Doubtful. 

\Vassermann  test  :    Not  carried  out. 

Si  BSKQiKNT  CoiRSK.  Immobilization  of  the 
hip-joint  (abduction  frame  for  three  months)  ;  short 
j)laster  spica  and  weight-bearing.  Irregular  pyrexia 
noted. 

Aug.  27.  1921.  Attending  ordinary  school; 
leading  a  normal  life.  No  symptoms  :  no  visible 
limp.  Ilij)  is  addueted,  but  there  is  not  complete 
nuisculai'  s|)asm.  Considcrabie  limitation  of  abduc- 
tion and  internal  rotation,  especially  the  former. 
Trochanteric  thickening  is  marked  ;  no  shortening. 

A-ray  :    Sec  Fig.  a.j«. 

Conanrnls.  \)xiri\t'ioi\  of  observations  one  year 
and  seven  months.  Osseous  changes  as  demonstrated 
by  radiograms  slight  after  one  year.  Subsccjuent 
further  flattening  of  the  head  with  irregular  frag- 
mentation. Continued  existence  of  adduction  con- 
tracture. 

Case  2.     ().   li..  male,  age  8.     Right  hip. 
IIisTOHV    AND    MoDK    OK    Onsict.  —  Limp  and 
])ain  referred  to  the   knee  and   hip  ;    no  history  of 
trauma  :    duration  of  symptoms  two  months. 

Condition  on  Fihst  Kxamination.  June  0, 
1921.  Right  hip  shows  limitation  of  abduction 
and  internal  rotation  ;  trochanteric  thickening  is 
evident.  No  ])ain  or  local  tenderness  :  no  atrojjhy 
or  shortening.  Limp  just  perceptible. 
Rickets  :    Slight  residual  signs. 

A'-ray  :    Head  of  femur  shows  slight  flattening  with  early  fragmentation  ;    broadening  of  the 
neck  with  spongy  texture  in  subepiphyseal  region. 

Tuberculin   an<l   >Vassermann  tests  :     Both    negative. 
DiACJNOsis. — Typical   pseudo-eoxalgia. 


I'lG.  ;ij8. —  Casr  \.  11  months  Inter.  The  head  shows 
Increased  flatteniiiL'.  witli  frn'.'nieiitation  of  the  bony 
mipleus,  and  expansion  outwards.     The  change  is  jiro- 

grossire. 


Vk;.  -.iVii.—Cdsc  ?.  E.  ]<. 
Left  liip.  I'criod  :  1  year 
and  lU  montlis  since  onset 
of  sjnuptoms.  Femora'l  head 
shows  advanced  changes : 
ilatteniusj  to  the  stage  of  a 
thill  crescent,  with  active 
frafrmentatlon,  and  enlar<re- 
mcnt  outwards  to  well  outside 
the  martrin  of  tiie  acetabulum, 
l-'emoral  ueck  shows  well-ad- 
vanced broadeninL'and  round- 
int;  off,  with  irrcLTidar  texture 
in  the  subepiiiliyseul  reu'ion. 


SuBSKQVKNT  CoiKSE. — Treatment  by  inmiobilization  in  double  i)l:ister  spica  ;  no  weight- 
bearing. 

Nov.  7,  1921.— Still  immobilized. 

A'-ray  :  Shows  fragiuentation  of  the  hciid  progressed  still  further  ;  neck  changes  more  jiromi- 
nent. 

Cointueufs. — Pseudo-eoxalgia  in  the  active  phase  :  osseous  changes  progressing  during  immobil- 
ization and  jjiotection  of  the  hip  from  weight -bearing. 


PSEUDO-COXALGIA 


871 


Case  .'J.      10.  B..  male.  {i<>;i'  7.     Left  hip. 

IIlSTOHY  AND  .MODK  OV  OnsKT.        LilllJ)  Ull(l   |) 

of  triiuma  :    duration  one  year. 

( Ondiiion  on  Kiijst  IOxamination,  .Iimc  14. 
1!)2((.  Hairly  jK'rccptihIc  limp.  Loft  hip  lixed  in 
slijilit  Ik'xion  and  ncjiatiNC  abduction  by  nuiscular 
.s|)a.sni  ;  all  niovemonts  arc  lost.  No  pain  or  local 
tenderness  ;  trochanter  shows  thickenin<>;  ;  no 
muscular  atrophy. 

Hickets  :    No  stigmata  are  present. 

A'-ray  :  (hanjies  typical  of  |)seudo-coxal<;ia 
/'ar  ad\anced.  Head  shows  marked  Hat tem'ng  with 
fra<j;mentation  and  h\|)erealcilication.  Neck  shows 
wideninji;  and   sponjiy  texture. 

Tidjcrculin  an(i  Wasscrmann  tests  :  lioth 
negative. 

SiHSKQi  KNT  COiHSK.  No  local  treatment; 
irregular  attendance  of  the  child  for  obscrsation. 

Feb.  28,  H)21.  Spasm  of  the  hip  eom|)letely 
<lisa|)|)eared.  Considerable  restriction  of  abduction 
and  internal  rotation  |)iesent  :  trochanteric  thick- 
ening well  marked.     No  limp  or  pain. 

Nov.  ;■>. — Sym|)tomless.  Physical  signs  as 
before;     still   under  observation. 

A'-ray  :    See  Fins.  :$.){),  :U5(). 

Comuieitls.  Diuation  of  observation  seventeen 
months.  Illustrates  the  stage  of  complete  spasm, 
with  spontaneous  disa])pearance. 

Case  4. — I.  B.,  female,  age  l-^.     Left  hip. 

HisTOKV  AND  .MoDK  OK  Onskt. — Limp  ;  no 
trauma.  Diagnosis  of  tuberculous  arthritis  made, 
and  prompt  inunobili/.ation  treatment  instituted  in 
hospital  in  the  south  of  Kngland.  After  six 
months"  recumbency  with  traction,  a  long  plaster 
.spica  was  applied  with  the  hi|)  in  abduction. 


in  in  the  hip.  symptoms  inf  ci'tnil  lent  :    no  history 


Fli;.  ;;<;(!. — ('a.v<-  ;;.  ^^•  nmutlis  later.  KffOh.-trui-tioii 
cluuijres  ill  the  heiul :  tids  L'*  creeping'  still  further 
toward-i  the  trwhatiter.  but  its  internal  structure  is 
liocoininu'  more  uniform. 


l"l(i.  ,SC1. — Caie  4.  I.  1'.  Ijcft  hip.  J'erio<l  since  onset  of  symptoms  :  1  year.  Heail  shows  well-marketl  llattenhi;.' 
anil  outwani  expansion  ;    the  bony  texture  sujifiests  the  reconstniction  phase. 

Atte. — This  ratlioirram  was  taken  at  the  end  of  one  j-ear"s  immobilization  (six  months  in  plaster-of-l'ari-;).  'I'hr 
absence  of  j.»enerali/.ed  bone  atrophy  in  the  femur  and  pelvLs  is  strikiii-..'. 


Condition  on  Fiust  Examination,  Oct.  24.  1!)2L — One  year  after  the  onset  of  symptoms 
she  reported  at  the  hospital  wearing  a  long  ])laster  spica  which  had  recently  cracked.  On 
remo\al  of  this  the  hi|)  was  found  to  be  fixed  in  slight  abduction,  but  free  movements 
c  )u!d     be     obtained     .Mf'Icr    gentle     mar)i|)ulation.    except     in     the     dirccticjn     of    abduction     and 
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internal  rotation.  There  was  a  striking  absence  of  muscular  atrophy,  and  no  evidence  of  local 
tenderness.  Trochanteric  thickening  prominent  ;  no  shortening.  Child  began  to  walk  without 
any  discomfort  immediately  after  removal  of  the  plaster. 

X-ray  :    Sec  Fig.  361. 

Tuberculin  and  Wassermann  tests  :    Both  negative. 

Comments. — Typical  pseudo-coxalgia  with  moderate  Hat'tening  of  the  head  of  the  femur,  which 
is  in  the  reconstruction  phase. 


Case 


'SI.  II.,  female,  age  0.     Right  hip. 


Until 


ill    i<    \v,'ll 


hice  onset  of  symptoms  :   1  year  and  3  months.     Hip  shows  nioJeratc 
l)onv  texture  is  irrcL'ular.     Neck  shows  widening  and  rounding  ofl'. 


PIG.  363. — Com  •").  ;!  ,M'.ir-  ,nuL  •_>  montlis  later.  Head  shows  extreme  deformation:  eresi-entic  flattening  with 
enlargement  to  far  out-side  the  acetabular  margin;  calcification  is  uniform.  Xeck  ir^  short,  widened,  and  rounded  off. 
The  acetabular  contour  is  altered  in  conformity  with  the  changes  in  the  head. 


History  and  Mouk  of  Onskt. — Early  symptoms  :  pain  in  knee  and  hip.  Diagnosis  of 
tuberculous  arthritis  made,  and  immediate  fixation  adopted  ;  wore  single  Thomas  hip  splint  for  one 
year.     No   history  of  previous  trauma. 

CoNDrnoN  ON  First  Examination,  April  20,  1918. — No  symptoms.  Right  hip  shows 
moderate  degree  of  limitation  of  abduction  and  internal  rotation  ;  trochanteric  thickening  is 
evident.     No  obvious  muscular  atrophy  ;    no  shortening. 
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Rickets  :    Xo  sij^iis. 

Tul)iMCuliii  and  VVassermann  tests  :    Both  negative. 

A-iay  :    See  Fif>.  m'l. 

SiHSKQiKNT  CoiHSK. — No  reeuiTeiice  of  symptoms  during  ensuing  tliree  and  a  lialf  years. 
Child  has  been  examined  regularly,  and  repeated  radiograms  have  been  taken. 

fV;mm<'///.s.  Duration  of  observations  three  years  and  f'om-  months.  Persistence  of  trochanteric 
thickening  and  limitation  of  ab(hiction  (slight).  Hadiograjjliic  evidences  of  reconstruction  of  head 
of  femur  leaving  a  i)ermancnt  deformation,  viz.,  enlargement  and  (lattening  (see  Fi}l.  :J0:5). 

CciHC  (5. — II.  II.  male,  age  ($.     Right  hi|). 

History  and  Modk  oi'  Onsf.t. — I'ain  in  the 
right  hip  and  limp  ;  one  month's  duration  ;  no 
history  of  trauma. 

( oNDrnoN  ON  FiiJST  KxAMiNATioN.  April  11, 
1021.  Slight  limj)  :  no  pain  or  local  tenderness. 
Right  hip  shows  limitation  of  abduction  and  internal 
rotation.     Trochanteric  thickening  is  evident. 

A'-ray  :    See  Fig.  .'504. 

Tuberculin  and  Wasscrmann  tests  :  Hoth 
negative. 

Rickets  :    Faint  residual  signs. 

SiBSKQiKNT  C'OLRSK.  —  Immobilization  in 
double  plaster  spica,   six  months. 

Oct.  11,  1921.  Removal  of  plaster.  Child 
began  to  walk  immediately  without  discomfort. 
Physical  signs  as  before. 

A'-ray  :  Apparently  little  change  from  the 
appearances  of  seven  months  before  ;  fragmenta- 
tion slightly  less. 

Comments.  —  Duration  of  observations  seven 
months.  Early  flattening  of  femoral  head,  which 
has  not  advanced  to  the  stage  of  fragmentation. 

Case  7. — T.  H.,  male,  age  9.  Bilateral  pseudo- 
coxalgia. 

History  axu  Mook  ov  Oxskt. — Limp  and 
pain  in  the  right  hip  ;    history  of  preceding  injury. 

Diagnosis. — Tuberculous  arthritis  ;  liip  im- 
mobilized and  protected  from  weight-bearing  for 
two  years. 

CoxniTiox  ON  First  Examination,  Dec.  ii,  1917. 
splint  ;    no  symptoms  ;    slightly  waddling  gait. 

Right  llij). — Well-marked  limitation  of  the  range  of  abduction  :  no  atrophy  or  shortening  : 
trochanter  showed  no  difference  when  compared  with  the  opjiosite  side.  Left  Hi/). — Examined  at 
the  same  time  ;  showed  a  surjjrising  limitation  of  movements  in  all  directions,  especially  affecting 
the  range  of  abduction,  which  was  less  than  on  the  right  side.  The  left  hip  was  painless  and  no 
symptoms  had  ever  been  referred  to  it. 

A'-ray  :  Right  hip — moderate  flattening  of  the  femoral  head,  as  seen  in  Fig.  30.').  I.ieft  hip — 
head  of  the  femur  is  flattened  to  an  advanced  degree,  bony  nucleus  is  fragmented,  and  neck 
presents  broadening. 

Tuberculin  and  Wassermann  tests  :    Both  negative. 

Rickets  :    Slight  residual  signs. 

SiBSKQiKNT  CouRsi;. — No   rctum   of  symptoms  at   any  time. 

March  10,  1918. — Cy.stic  swelling  deveolped  in  the  left  popliteal  space.  This  was  dissected 
out  and  at  operation  proved  to  be  an  enlarged  semimembranosus  bursa.  I'ndcr  anaesthesia  it  was 
noted  that  the  right  hip  was  freely  mobile  in  all  directions,  but  the  limitation  of  abduction  of  the 
left  hip  was  still  present. 

PVb.  24,  1919.  Still  no  symptoms.  Right  hip  shows  slight  limitation  of  abduction  as  before. 
Left  hi/i  shows  limitation  of  abduction  to  a  greater  degree.  Both  trochanters  are  unusually 
prominent,  the  left  more  than  the  right. 

Sept.   1,   1921.      Physical  signs  as  before. 

Comments. — Duration  of  observations  four  years.  Bilateral  pseudo-coxalgia,  symptoms  involv- 
ing one  hip  only,  for  which  treatment  appropriate  to  tuberculous  arthritis  was  adopted.  At  the 
en<l  of  two  years  the  sym|)tomless  hip  which  had  borne  weight  during  this  period  showed  more 
advanced  radiographic  appearances  and  a  greater  degree  of  restriction  of  mobility.  Both 
Joints  show  a  reconstruction  of  the  femoral  heads  with  progressive  deformation,  ujorc  advanced 
on  the  left  side.     (See  Figs.  'Mi')  and  ;j(i(».) 


Fig.  364.— Co.«c().  H.  H.  Hwlit  liip.  Period  since 
onset  of  symptoms  :  1  montli.  Head  shows  moderate 
flatteniiifjwitli  early  dLssolution  of  the  bony  nucleas;  it 
is  still  witliin  tlie  limits  of  the  acetabular  cavity.  Neck 
shows  roundiiiL,'  off,  broadenintr,  with  rarefaction  in  the 
siibeiiiphyseal  region. 


-Seen  after  the  recent  discarding  of  the  hip 
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Case  8. — J.  K.  H.,  male,  age  9.     Left  hip. 

History  and  Mode  or  Onset. — Pain  in  the  hip,  and  referred  to  the  knee  :    intermittent  limp. 
History  of  a  blow  over  the  trochanter  ;    duration  one  year.     No  treatment  durino  this  jxiiod. 


1  III.  "C'l.     riiv,    7.      I.   II.      hilihiil  p-i  ii(lo-co.\al!,'ia.     I'eriixl  since  onset  of  symptoms  :    3  years. 

Jti<//i/  Hill.  IIc:hI  ^Ikius  il:it tci linu'  cil  tin-  '  cap  '  type,  with  expansion  to  just  outside  tlie  acetalnilar  line;  bony 
texture  shows  uniform  calcilication.     Xeek  shows  a  little  broadening  and  roundinj.'  otT. 

Left  Hip. — Head  shows  a  more  advanced  pliase ;  crescentic  flattening  with  markcil  cxpimsion.  Xcck  is  sliort, 
wide,  and  rounded  off 

'J'his  |ii<'tnn'  ^hl]\\<  iIki  i'Iimsc  of  rdniiilclc  icccjn^tvuction  of  tlie  femoral  Ijciid.  with  tlio  i)ei-si<tence  (»f  advanced 
dofonuatidii. 


f'li..  ;>()().     Case  7,  li  years  later. 

Right  Hip. — Has  arrived  at  tlie  stage  sliown  by  the  left  lii]!  in  the  jirevious  figure.     Tlie  femoral  head  is  still  more 
crescentic  and  lias  grown  out  of  the  acetabulum. 

Lejt  Hip. — Shows  little  alteration,  and  evidently  demonstrates  what  is  practically  the  final  stage. 


"  Condition  on  First  Examination,  June  1,  1920. — Admitted  to  country  hospital  on  account 
of  increasing  pain  and  limp.  Hip  slightly  painful,  and  fixed  in  flexion  by  spasm  ;  all  movements 
lost.  No  real  local  tenderness  or  swelling  of  the  soft  parts.  Slight  under-development  of  the 
buttock  and  thigh  noticeable  on  inspection.  By  gentle  manipidation  a  little  true  mobility 
could  be  obtained  in  the  hip,  but  the  range  of  flexion,  abduction,  and  internal  rotation  was 
diminished  to  a  striking  degree. 
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A- ray  :    Sec  Fifl.  :J(>7. 

'l'ul)iTciilin  test  :    Nt'jfiitive. 

Wasscniiami  test  :    Not  caiiied  out. 

Hickc'ts  :    No  sijjiis. 

Si  I5SKQI  KNi-  CoiHsi:.  IIi|)  alxluctc'd 
limitation  of  alxluc-tion  and 
iiiti-iiial  rotation  was  noted 
to  lie  present  even  when 
complete  iclaxation  was  ob- 
tained. 

.Septend)er.  1!»21.  .Still 
immohili/.ed.  Duration  of  ob- 
scrxations  fourteen  months. 
Hip  shows  limitation  of  mo- 
bility in  all  directions  due  to 
spasm. 

A'-ray  :  He-formation  of 
tlie  femoral  head  is  takin>> 
I)laee  ;  acetabulum  is  corres- 
pondingly less  irrejjular  than 
i)ef()re. 

Commenls.  —  .Advanced 
subchondral  ' destruction"  of 
the  femoral  head,  with  well- 
marked  acetabular  changes. 
Persistence  of  muscular  s]Kism 
over  a  prolonged  period. 


under    aniesthesia    and    long    |)lastcr    spica    applied 


Case  9. — G.  L.,  female, 
age  12.     Right  hip. 

History  ano  Modi-:  of 
Onskt. — Limp,  insidious  and 
intermittent  ;  vague  history 
of  traiuua. 


Fig.  SfiV. — Case  S.  .1.  K.  H.  Left  liip.  Period  since  onset  of  symi)toms  :  1  year. 
Head  siiows  advanoed  frairmentalion,  and  tlie  whole  contour  Is  irregular.  S'eck 
shows  broadeniiitr  and  roundins,'  oflf,  with  '  pumice  '-lilie  internal  structure.  The 
acetabular  roof  shows  parallel  cliaii^es  exc^ejintrlv  well  developed. 

-V'.«p.-  In  this  case  inus<:ular  spas n  has  persisted  over  an  uiuisuallv  proIoiiL'al 
l>eriod. 


C'oNDiTiox  ON  First  Exa.mixatiox,  March  11, 
1 91 S.  -Complains  of  aching  pain  in  right  hip  after 
walking  ;  duration  one  year.  Right  hip  shows 
moderate  reduction  in  the  range  of  abduction  and 
internal   rotation  :    trochanteric  thickening. 

Rickets  :  Stunted  girl  ;  marked  signs  of  old 
rickets. 

"•*  A'-ray  :  Femoral  head  shows  erescentie  flatten- 
ing with  hypercalcification  and  fragmentation  ;  head 
does  not  extend  beyond  the  acetabular  margin  ; 
neck  shoil  and  broad. 

'ruberculin  and  ^Vassermann  tests  :  lioth 
negative. 

.Si  HSKQi  KXT  CoiRSF,. — Kxauiincd  occasionally 
during  ensuing  twelve  months,  after  which  patient 
lost  sight  of.  No  change  in  i)hysical  signs.  Radio- 
grams unsatisfactory. 

Conotinils.  I'seudo-coxalgia  in  a  markedly 
rachitic  child. 

Case  10.— W.  M.,  male,  age  7.      Left   hip. 

History  and  Modk  ok  Oxsin.  .Slight  pain  in 
the  khee.  two  months'  duration.     No  trauma. 

(oxDiiiox  ox  First  Kxamixatiox,  .March  21, 
1921.  Left  hip-joint  fixed  by  spasm;  painless: 
trochanter  thickened  and  prominent.  No  atrophy 
local  tenderness,  or  swelling  of  the  soft  parts. 

A'-ray  :    Sec  Fig.  :}()8. 

'i'ubereulin  and  Wasserniann  tests  :  Roth 
negative. 

Rickets  :    No  definite  signs. 
SuBSKQiKNT  CoLRSK. — Treatment  by  immobilization  in  plaster  spica  under  antesthesia,  with 
hip  abducted. 


i-Ki.  :;68.-  fewe  II).  \V.  M.  Left  hip.  I'eriod 
since  onset  of  svmptoms :  -2  months.  Head  shows 
moderate  flattoninjj,  with  early  frat,nneutation  and 
sliitht  expansion.  Neck  sliows  broa«lening  and  roimd- 
int,'  off. 
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Aug.  10. — A'-ray  :    See  Fig.  869. 

Nov.  7. — Still  immobilized.     A'-ray  appearances  at  this  date  shown  in   Fig.  .'570. 

Comments. — I^uration  of  observations  eight  months.  Radiographic  changes  well  advanced  with 
short  duration  of  symptoms  ;  increased  fragmentation  of  the  femoral  head  followed  by  commencing 
I'econstruction  during  immobilization. 


Kk;.  ;i(i;i.  Casr  m.  ,->  inoiulis  later.  Hip  lla^;  been 
iiniuol)ilize(l  without  wei'.'ht-lieiirinj,' ;  shows  further 
frairmentation  of  the  head. 


FUi.  37(1. — (■».'/■  1(1.  ;>  months  hiter  than  in  Fig.  .3*19. 
Head  shows  sif,'ns  of  restoration  of  contour,  witli 
eommencinfj  fusion  of  the  frasmenteil  areas. 


Cdsc  11.  S.  M.,  female, 
age  (i.     Right  hip. 

History  anu  Moue  of 
Onset. — ICarly  symptoms  un- 
known. Treated  during  two 
years  as  tuberculosis  of  the 
hip  -  joint  by  inunobilization 
and  protection  from  weight- 
bearing.  Complete  disappear- 
ance of  symptoms  and  signs 
of  any  disability. 

CoxDirioN  ox  First  Ex- 
amination, March  8,  1919. — 
Referred  for  examination  from 
Special  Day  School  for  Crip- 
pled Children. 

No  trace  of  limp  ;  hip 
shows  slight  diminution  in 
range  of  abduction  only.  Tro- 
chanter appreciably  broadened 
in   antero-posterior  diameter. 

A  -  ray  :  Feinoral  head 
shows  slight  flattening  with 
'cap '-like  formation.  Neck  is 
shortened  but  is  very  little 
broadened.  The  head  has  ex- 
panded slightly  to  just  outside 
the  acetabular  line. 

Tuberculin  and  Wasser- 
mann  tests  :    Both  negative. 

Rickets  :    No  signs. 
Subsequent  Course. — Continues  to  remain  without  symptoms.     Physical  signs  unchanged. 
Radiographic  signs  stationary. 

Comments. — Period  of  observations   two   years.     Spontaneous  restoration  of  the  head   of  the 
femur  to  almost  normal  ;    illustrating  a  mild  type  of  pseudo-coxalgia. 


T..  ^r.     Bihiteral  pseudo-coxalgia.     Period  since  onset  of 


I'k;.  371.— CrtAr  1:; 
symi'toms  :    4  months. 

Right  Hip. — Head  shows  cxtii'iiic  llattening,  and  is  reduced  to  an  attenuated 
strip  ;  hyiiercalcificatioii  Imt  lui  actual  fragmentation.  Xecl^  shows  broadening  and 
rounding  off,  witli  spong.y  internal  texture. 

Left  Hip. — Head  sliows  fragmentation;  dissolution  of  the  iimer  lialf  of  the 
bony  nucleus.  Keck  is  shortened,  but  shows  no  other  striking  featiues.  'J'he 
aretalnilar  roof  presents  a  curious  crenated  aiipearancc. 
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Case  12. — L.  M.,   female,  ajjje  (».      Bilateral  pseiulo-eoxaljiia. 

HisTOUY  AND  MooK  OF  Onsk.i'. — Stift'iiess  of  rigfil  hip  ;    no  symptoms  referable  lo  the  left  liij). 
Duration  four  months  ;    no  trauma. 

Condition    on    Kihst   Examination,  June   4,    1917. — Right  Hip.—  Vixcd    by  niusele    spasm. 
Troehanter    prominent    and    thiekened  ;    head    of    the    femur   is    unduly    prominent    in    Searpa's 
trianjjie     and      feels      enlarged. 
Lrfl  nip. — Free  mobility  in  all 
direetions. 

A- ray  :    Sec  Fig.  \il\. 

Tubereulin  and  Wasser- 
mann  tests  :     lioth   negative. 

Riekets  :    Slight  signs. 

S  I'  U  S  1-.  Q  I-  V.  N  r      COURSK. — 

Child  lost  sight  of  for  nearly  a 
year;  since  then  has  been  under 
regular  observation.  Xo  aetiNC 
treatment  has  been  carried  out. 

July  15,  191X.  Symptom- 
less. No  Iim[).  Right  liip  shows 
limited  abduction  and  internal 
rotation,  with  trochanteric 
thickening.  Left  hip  shows 
absolutely  no  recognizable  ab- 
normality. 

.lune,  1920. — Physical  signs 
unchanged. 

A'-ray  :    See  Fig.  372. 

Aug.  9,  1921. — No  change 
in  signs. 

A'-ray  :    See  Fig.  ;}73. 

Comments. — Period  of  ob- 
servations four  years  and  five 
months.  Right  liip  shows  a  con- 
siderable deformation  of  the 
femoral  head.     Left  hip  shows  a  restoration  practically  to   normal  after  early  fragmentation  signs. 


I'lfi.  37-.  — Ciii-c  12,  3  years  later. 

Right  llii>.-  ilead  shows  advaiieeil  ^attoIlill^',  witli  iiiarkeil  exjiansion : 
irre^'ular  calcification.     Xcck  is  squat  and  broad. 

Left  Hip. — Head  is  reconstructed,  and  shows  a  very  slii.'ht  alteration  from 
the  normal  contour  or  size.     Irre^'ular  calcification  is  jiresent. 


Fig.  373. — Case  12,  -t  years  later  tliaii  in  Fiij.  371. 

Riglit  Hip. — Keconstriicted  head,  with  uniform  opacity  ;   expansion  well  marked,  one-third  of  tlie  hea<l  beiui.'  outside 
the  acetabulum,  whidi  .shows  a  slopinu'  roof. 

Left  Hip. — Femoral  head  Ls  practically  restored  to  the  normal. 


Case  13. — L.  N.,  female,  age  (>.     Left  hip. 

History  and  Modk  ok  Onskt. — Limp  and  pain  referred  to  the  left  hi|).  Two  months"  «lura- 
tion.     No  trauma. 

Condition  on  Fir.st  Examination,  Oct.  2').  1920. — Perceptible  limp  ;  no  pain.  Left  hip  is 
adducted  and  shows  considerable  limitation  of  abduction  and  internal  rotatif)n.  Trochanter  promi- 
nent and  thickened. 
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A'-ray  :    Sec  Fig.  874. 

Tuberculin  and  Wassermami  tests  :    Both  negative. 
Rickets  :    Nil. 

SuBSEQUKNT   Coiusi;. — Immobilization    in    ])laster   spica    after   abduction    luidcr    anasthesia. 
No  weight-bearing  for  nine  months. 


Fig.  374.^C(cse  13.  L.  X.  Left  hip.  Voiio.l  siiico 
onset  of  symptoms :  3  moiitlii?.  Head  shows  an  extreme 
type  of  '  (lestnictioii  ',  with  a  very  iiTet-tilar  contour. 

-V'i<r.-- Duration  of  symptoms  sliort. 


I'k;.  37.5. — Cds'r  13,  !•  montlis  later,  ffliows  com- 
menciim  re-formation  of  the  fratrmented  uucleus ;  tlie 
liead  is  creeping  towards  tlie  trochanter,  and  tlie  neck 
l-i  expaiidiiiL.'  /lari  pa.txii. 


I'lii.  376. — Case  1.5.  8.  H.  Hidit  iiip.  J^eriod  since  wiset  of  symptoms  :  o  moutlis.  Head  sliows  very  early 
llatteninR.  Keck  shows  slislit  rounding  off,  with  sponsy  areas  in  the "siibepiphyseal  rev'ioii.  This  represents  an  eatly 
phase  of  tlie  cycle  of  osseous  changes  associated  with  a  comparatively  short  duration  of  symptoms. 


Nov.   7,    1921. — Symptomless.     Is  walking  about   without   any  limp, 
of  abduction  and  internal  rotation.     Trochanteric  thickening  as  before. 


Hip   shows    limitation 
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A'-ray  :    Sec   /•'/;,'.  ;{7."). 

Coiniiiciils.     A(lvanci-(i  radiojitraphic  siffus  with  symptoms  of  short  (hiiation 
ol'  tlic  IVmoial  licad  procccdiiifi. 

Case  14.-  A.  R.,  female,  age  8.     Riglit  hip. 

HisTOKY  ANii   MoDK  OK  Onskt.     Paiii  in  liij)  ai 
(hiration. 

Condition-  on  Kihst  Kxamination.  .Sept.  1.'5. 
1!)2().  Noticeable  Ump  ;  tioelianter  iJiomiiient  and 
thickened.  Ilij)  fixed  in  shght  (titdiHtioii  and 
flexion  In'  spasm  :  painless  ;  no  local  tenderness. 
(Jeneral  condition  of  the  child  is  j)<)or. 

A'-iay  :  Head  shows  crescentie  flattenin<>:. 
which  is  marked,  and  iateial  expansion  :  no  f!:i<>- 
mentation.     Xeck  is   broadened  and  rounded  off. 

Tuberculin  and  Wassermanu  tests  :  Hotli 
negative. 

Rickets  :    .Slight  sign.s. 

.SiHSKQiKNT  t'oiKSK.  Immobilization  in  |)las- 
ter  spica  after  abduction  under  an  anaesthetie  ;  no 
Aveight-beariiig  for  fourteen  months. 

June  28.  1921. — A'-ray:  Femoral  head  shows 
more  uniform  texture,  but  its  sha])e  is  not  altered. 

Nov.  7. — Immol)ilization  discontinued.  On 
removal  of  the  ])laster  the  child  began  to  walk 
about  at  once  with  no  discomfort  and  practically 
no  limp.  I  lip- joint  shows  limitation  of  abduction 
and  internal  rotation,  with  marked  trochanteric 
thickening. 

Comments.  Duration  of  observation  one  yeai- 
and  three  months.  Changes  in  the  femoral  head 
well  advanced,  with  short  duration  of  symptoms  : 
no  evidence  of  fragmentation  stage. 

Case  15. — .S.  R.,  male,  age  10.     Right  hip. 

History  and  ^Iodk  of  Onskt. — Limp  and 
stiffness  in  right  hip  :  no  pain.  History  of  fall  in 
school  gynmasium  ;  this  is  indefinite.  Duration 
five  months. 


licconsl  ruction 


tiaunia  :    tince  months" 


I'Ki.  377. — Cii.i/'  1.5,  13  moiitlis  later,  after  immoliili- 
zatioii  and  protection  from  weitrlit-beariiit.'.  Jleail 
shows  frairmeiitation  cliani.'es.  but  with  little  or  no 
furtlier  ]iroirress  in  the  direction  of  datteniiiL'. 


Condition  on  Fikst  Kx- 
amination, Sept.  (>,  1020. — 
Noticeable  limj),  with  jiromin- 
enee  of  the  right  trochanter. 
Hip  is  fixed  in  slight  flexion 
and  negative  abcluction  by 
spasm.  Trochanteric  thicken- 
ing ;  no  local  tenderness  ;  no 
atrophy. 

A'-ray  :    See  Fig.  :37(!. 

Tuberculin  and  Wasser- 
manu tests  :  Results  not 
available. 

Rickets  :     No  signs. 

.Sf  BS  KQIKNT    COIKSK. — 

Inunobilization  in  plaster  spiea 
after  alxluction  of  hi])  under 
anu'sthesia.  Restriction  of  ab- 
duction was  noted  during  this 
man(ru\re.  No  weiglit -bearing 
for  thirteen  months. 

Nov.  7.  1!)21. — Hip-joint 
shows  some  restriction  of  mo- 
bility in  all  directions.  This 
sign  was  noted  immediately  on 
removal  of  tlie  last  plaster  spica. 

A'-ray  :    Sec  Fig.  ;i77. 

Comnieiifs.  Duration  of 
observations  [fourteen  months. 
Radiographic  signs  of  a  slight  degree  only  at     the  onset   of   symptoms.      .\fter_thirteen    months' 


T"I«.  37S. — Case  Ifi.  E.  .<.  Hi;,'lit  liip.  Period  since  onset  of  symptoms  : 
1  jear.  Head  shows  advanced  llattenin;;,  with  I'rainnentation.  Xeck  is "l)roadened 
and  stunte<l.  In  the  subepipliyseal  reirion  Ls  seen  a  pattern-like  arrangement  of 
areas  of  condensation  and  rarefaction. 

Sole.  -X  very  typical  cxainplc  of  tlie   clonniiaiit  os<f.ons   chnTiires  in 
coxal'.'i:!. 


jisendn- 
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immobilization  and  protection  from  weight-bearing,  femoral  head  shows  early  fragmentation 
and  enlargement,  with  a  very  slight  increase  in  the  flattsning.  In  this  case  the  changes  are 
somewhat   slow. 

Case  16. — E.  S.,  female,  age  6.     Right  hip. 

History  and  Mode  of  Onset. — Intermittent  limp,  one  year's  duration  ;    no  pain  ;  no  trauma. 

Condition  on  First  Examination,  .June,  1917. — No  visible  limp.  Right  hip  shows  a  more 
prominent  trochanter  ;  movements  free  except  for  slight  limitation  of  abduction  and  internal 
rotation. 

A'-ray  :    See  Fig.  .'578. 

Tuberculin   and   Wassermann   tests  :     Both   negative. 

Rickets  :    Stunted  child  ;    signs  of  old  rickets. 

Subsequent  Course. — Occasional  limp  noted  by  parents. 

April  11,  1921. — Hip-joint  shows  slight  residual  limitation  of  abduction  and  internal  rotation. 
Trochanter  thickened   and   prominent  as  before. 

A-ray  :  Head  of  the  I'cimu'  has  been  restored  to  uniform  density,  and  its  c-ontour  is  that  of  a 
flat  crescent. 

Comments. — Duration  of  observations  two  years  and  nine  months.  Typical  pscudo-coxalgia 
occurring  in  a  rachitic  child. 

Special  Features. — Early  radiograms  show  well-defined  areas  of  condensation  and  rarefaction 
in  the  femoral  neck  which  later  disappear  completely. 

Case  17.— C.  S..  rcmalc.  age  i:}.     I>cft  hip. 

History  and  .Mode  of  Onset.  Limp  noticed  for  four  years.  Accurate  history  not  obtainable. 
A  recent  injurv  to  the  left  hip  has  brought  the  ])aticnt  to  hosj)ital.  Onset  of  svmptoms  at  the  age 
of  9.  '      ■ 

Condition  on  First  Examination,  Oct.  ;},  1921. — Left  hip  fixed  by  spasm.     Motion  can  be 

obtained  by  exerting  gentle  force.  No  sign  of 
atrophy  ;  no  local  tenderness.  Trochanteric  thick- 
ening definite. 

A'-ray  :  Head  of  femur  shows  slight  flattening 
with  uniform  density.  The  picture  is  that  of  healed 
|iseudo-coxalgia. 

Tuberculin  and  Wassermann  tests  :  Both 
negative. 

Rickets  :    No  sign. 

Subsequent  Course. — Still  under  treatment 
and  observation.     Temporary  immobilization. 

Comments.  —  Example  of  recovered  pseudo- 
coxalgia  with  restoration  of  the  head  to  almost 
normal.  This  may  be  considered  to  be  an  abortive 
type  of  ease. 


Case  18. — H.  T.,  male,  age  7.     Right  hip. 

History  and  Mode  of  Onset. — Limp  ;  pain 
in  the  knee  following  an  accident  ;  four  months' 
duration  of  symptoms. 

Condition  on  First  Examination.  July  7, 
1919. — Noticeable  limp;  hip  is  fixed  in  flexion 
and  adduction,  and  is  painless  ;  trochanter  is  pro- 
minent and  thickened. 

A-ray  :    See  Fig.  379. 

Tuberculin  and  Wassermann  tests  :  Both 
negative. 

Rickets  :    Faint  residual  signs. 

Subsequent  Course. — Abduction  of  the  hip 
under  anaesthesia  ;  immobilization  on  abduction 
frame  ;  no  weight-bearing  for  three  months.  After 
the  period  of  fixation  the  mobility  returned  in  the 
hip  although  the  range  of  abduction  remained 
definitely  limited. 

Dec.  15,  1919. — Return  of  adduction  contrac- 
ture ;  hip  is  painless,  and  the  boy  walks  without 
very  much  limp. 

Feb.  28,   1921. — Symptomless  ;    no   limp.     Hip 
shows  limitation  of  all  movements,  but  only  in  the  extreme  ranges. 
A-ray  :    See  Fig.  380. 

Oct.   3,   1921. — Limitation  of  flexion,   abduction,   and   internal   rotation  only,   bvit  very  well 
marked.     Trochanteric  thickening  as  before. 


I'lG.  37it.— ('(/«'  IS.  H.  T.  Eifjht  liip.  Period 
since  onset  of  symptoms  :  4  months.  Head  shows 
well-marked  flattening,  with  hypercalcification  but  with 
no  fragmentation ;  contour  is  of  an  unusual  t,ype. 
Neck  is  broadened  and  its  metaphyseal  end  is 
'  cupped '. 
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A'-ray  :    See  Fig.  381. 

Comments. — Duration  of  observations  two  years  and  four  nioutlis.  (Duriiif^  this  time  tiie 
ehild  was  examined  every  montii  and  a  eoini)lete  series  of  radio}j;rams  obtained.) 

Special  Features.  The  jjersistenee  of  an  unusual  amount  of  limitation  of  inol)ility  of  the  joint 
over  a  period  {greater  than  the  avenijje,  with  a  somewhat  tardy  j)rof^ression  of  the  radiograpiiic 
changes  towards  the  stage  of  restoration  of  the  femoral  head. 


Fid.  .180. — C«.?r]S,  1  year  and  7  niontlis  later. 
Heiul  iri  now  cresceiitic,  ami  i.s  expanding,  with  evident 
fra^'mentation. 


l-'I(i.  381. —  Cast'  IS,  -2  3-ears  and  2  months  later  than 
in  Fiff.  379.  Head  shows  siiins  of  commencing  restora- 
tion of  its  internal  structnre.  Neck  is  strikingly 
broadened ;  two  zones  of  rarefaction,  almost  sym- 
metrical, are  seen  ninning  down  from  the  epiphyseal  line. 


Group  7/.     PSEIDO-COXALGIA    IX    ADI  I/r    LIFE.* 
Xiunber  of  cases,  5.     Males,  8  :    females,  2. 

Case  19. — J.  L..  male,  age  23.     Right  hip. 

History  .vnd  Modk  ok  Onskt. — "Ilip-joint  trouble"  at  the  age  of  12  :  pain  in  the  right  hip 
with  limp.  Was  treated  for  two  years  as  tubereulous  arthritis  by  immobiliz.ation  and  proteetion 
from  weight-bearing.  Made  a  complete  recovery  with  restoration  of  function.  .Joined  the  army 
in  191.").  and.  after  one  year's  service,  hi])  became  j)ainful  ;  was  discharged  in  1917,  the  condition 
of  the  hip-joint  being  regarded  as  his  invaliding  disability. 

t'oNorriON  ox  First  Examination,  May,  1921. — Attending  hospital  as  an  out-patient  owing 
to  the  continuance  of  pain  in  the  right  hip  ;  no  visible  limp  ;  no  atrophy  of  thigh  or  buttock.  The 
trochanter  is  a  little  more  prominent  than  on  the  opposite  side,  and  is  definitely  broadened  in  the 
anteroposterior  diameter.  The  hip  is  freely  movable  except  in  the  direction  of  abduction  and 
internal  rotation. 


*  A  further  example  of  the  probable  end-result  of  a  bilateral  pseudo-co.Kalfria  has  come  under  the  writer's 
observation  since  the  completion  of  this  paj)er.  The  patient,  a  stinited,  somewhat  obese  woman  of  35,  was 
known  to  have  been  lame  since  early  childhood,  and  compared  with  her  brotliors  and  sisters  was  always 
considered  to  be  undersized.  Beyond  these  facts  an  accurate  history  was  unobtainable.  At  no  time  was 
any  treatment  directed  towards  tlie  disability.  During  the  past  few  years,  witli  increasing  weijilit,  tiie  liips 
have  become  |)ainfiil  and  shown  an  increasing  stiffness.  Both  hip-joints  showed  gross  limitation  of  the  range 
of  abduction  and  internal  rotation,  with  elevation  of  the  troclianters,  which  are  obviously  thickened.  The 
radiograms  are  reproduced  in  Figs.  3!t9,  400.  The  femoral  lieads  appear  to  conform  to  that  tj'pe  which  we 
consider  represents  the  adult  phase  of  ])seudo-coxalgia,  but  the  acetabula  are  so  .sliallow  as  to  recall  the 
appearances  seen  either  in  an  old  reduced  congenital  dislocation  of  the  hip-joint,  or  in  those  congenital 
deformities  of  the  hip  whicii  represent  potential  dislocations. 
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A-ray  :    See  Fig.  382. 

Tuberculin  and  Wassermann  tests  :    Not  available. 

CoouneHls. — An  example    of   the  end-result    of    pseudo-coxal^ia    seen   in   adult 
case  deformation    of  the    head    is    of   a    moderate    degree. 


life 


In    this 


FUi.  38'-'.  -('(/.w-  111.  .r.  L.  Ki;L.'lit  hip.  Trac- 
iiit,''of  a  radiot.'raiu.  IJeforiiiity  of  tlie  head  of  the 
femur  foUowiiij.'  i)seuclo-coxal!,'la,  seen  hi  adult  life 
in  a  man  23  years  of  aire.  Note  that  the  head  is 
too  bis;  for  the"  acetabulum. 


Cfi.se  20.     (;.  F.  M.,  male,  age  39.     Right  hip. 

History  and  Modk  of  Onskt. — "Hip  disease' 
at  the  age  of  seven:  treated  by  inunobilization  and 
protection  from  weight-bearing  for  nearly  a  year. 
Heco\-erv  said  to  have  been  perfect.  No  symptoms 
or  disability  noted  imtil  adult  life,  when,  during 
military  service,  the  hip  became  ])ainful  and  stiff. 
Invalifled  out  of  the  army  in  ]!)17  owing  to  this 
condition. 

Condition  on  First  Kx.\mination.  .Tuly  1, 
1920. — Visible  limp  ;  limitation  of  abduction  and 
internal  rotation  is  well  marked,  with  trochanteric 
thickening  and  three-eighths  of  an  inch  shortening 
of  right  leg.      Hip  is  painful  on  forced  movements. 

A-ray  :    See  Fig.  383. 

Si  nsr.Qi  Kxr  C'oirsk. — Pain  and  stiflness  are 
steadily  increasing. 

March  21,  1921. — Range  of  mobility  in  the  joint 
is  still  further  restricted. 

A-ray  :    No  sign  of  any  progressive  changes. 

ConiincHl.s.  Old  ])seudo-coxalgia,  with  the  result- 
ing large  llattened  head  and  a  small  acetabulum. 
Onset  of  symptoms  under  conditions  of  strain  ;  the 
])robable  commencement  of  a  superadded  hyper- 
tro|)hic  arthritis. 


Case  21. — .1.  R.,  male,  age  35.     Right  hip. 

History    and    Modk    of    Onskt. — No    history 

of  hii)-.joint   trouble   in  childhood   or  in  adolescence. 

States  emphatieallv  that  the  condition  began  during  war  serNice  and  followed  an  injury  in  191.";. 

Owing  to  the  development  of  pain  and  stiffness  of  the  right  hip,  patient  was  invalided  out  of  the 

service. 

Condition  on  First  I^xamination.  Sept.  (>.  1921.  Attending  hos|)ital.  complaining  of  i)ain 
and  stiffness  in  the  right  hip  and  knee  :  barely  perceptible  limp  :  right  hip  shows  a  slight  limitation 
of  abduction  and  internal  rotation  only  ;  no  iitrophy.  no  sliortening  of  the  limb  ;  trochanter  shows 
very  slight  broadening. 
'  A'-ray  :  Sec  Fig.  384. 
Co»(//(('///.s.— Query,  end-result  of  an  abortive  pseudo-coxalgia  ?  The  radiograjihic  appearances 
in  this  case  are  undoubtedly  indicative  of  a  long-standing  deformation  of  the  head  of  the  femur. 
There  are  no  signs  of  active  hypertrophic  arthritis. 

Ca.se  22.* — A.  ^\.,  female,  age  4.2.     Right  hip. 

History  of  hip  trouble  in  childhood  ;  onset  at  the  age  of  nine  ;  treated  by  rccuinbency  for 
two  years  ;  has  had  no  reason  to  complain  until  three  years  ago,  when  the  hip  became  painful. 
Stated  to  have  had  recovery  with  motion  in  the  joint. 

A'-ray  :    See  Fig.  385. 

Case  23.* — Mrs.  B.,  age  45.     Right  hip. 

History  of  'hip  disease'  at  the  age  of  seven   followed   by  complete   recovery.      In  1910  had 
some  trivial  accident,  since  when  the  hip  has  given  pain,  and  a  limp  has  appeared. 
A'-ray  :    See  Fig.  386. 


*  Cases  22  and  23  are  represented  by  two  radiograms  from  the  collection  of  my  colleague,  Dr.  J.  M.  AV 
Morison,  wlio  has  kindly  allowed  me  to  add  them  to  my  series.  The  patients  themselves  were  not  examined 
bv  me  personally,  but  I  am  indebted  to  Dr.  Morison  for  a  few  clinical  notes  which  he  made  on  each  one  in 
the  course  of  his  radiographic  examinations. 
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I'lC!.  383.  -C«.v^'  -211.  r..  V.  il.  lUirht  liip.  Tlie 
ciid-result  of  a  recovered  |iseu(lo-coxnlj.'iu,  seen  in  a 
nuiii  of  3!».  Tlic  head  l<  relativelv  enormous,  and  Is 
tiatteiied;  at  least  oiie-tliinl  of  its  circumfere?ice  1-5 
external  to  the  acetabular  eup. 


I'u;.  381.— ('(Wf  -Jl.  .T.  1!.  ]{i._'ht  hip.  Ilip-joiid 
of  a  man,  a^re  35,  with  no  liLstorv  of  hi;i-joint  trouble 
in  childhood  or  adolesceace.  The  deformed  femoral 
liead  closely  resembles  that  .seen  in  the  prece<lin^'  figure, 
but  the  alteration  is  not  as  conspicuous.  This  is  most 
])rol)ably  the  end-result  of  an  abortive  pseudo-coxal<jia. 


Fio.  38.5. — Case  L'2.  A.  W.  Kij,'ht  hip.  Hip-joint 
of  a  woman,  aj-e  42,  with  a  lilstorj'  of  complete 
recovery  of  hip  disesLse  in  childhoo<l.  Onset  of  paiti 
and  stitTncss  in  later  life.  The  head  of  the  femur  is 
enlar-'ed  ami  mushroomcti ;  the  articular  surface  is 
in-es.'ular ;  and  the  whole  picture  i.s  indicative  of  super- 
adiled  arthritic  ciiaiiL'es.  {From  the  collection  of  Jtr. 
J.  M.   W.  Moruon.) 


FKi.  38«.— C««<>  23.  M.  1!.  Kis-'ht  hip.  Hip-joint 
of  "a  woman,  afie  45,  witli  a  history  of  cured  hip  dLseaso 
in  childhoo<l ;  onset  of  limp  and  pain  in  later  life 
foUowinL.'  an  injury.  The  femoral  head  is  expandoil 
and  mushroomed  out;  jiartial  subluxation  Ls  present. 
{From  l/ir  ,n/r,,f:r,ii   of    !>r.   J.    M.    ir.    .l/r.r/.v(,„.) 
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Group  ///.-^ARTHRITIS    DEFORMANS   JUVENILIS    COX.E. 
Number  of  cases,  5.     Males,  5  ;    females,  nil. 

Cdse  24. — .1.  H.,  male,  age  14,  bilateral  affection. 

History  and  Mode  of  Onset. — Limp  followed  alleged  injury  to  left  hip ;  duration  three 
months. 

Condition  on  First  Examination,  Oct.  18,  1015. — Left  hip  fixed  by  spasm  in  flexion  and 
adduclion  ;  condition  practically  painless.  Radiographic  examination  at  this  time  was  imsatis- 
factory,  and  no  accurate  record  is  now  available  amongst  my  notes.  A  tentative  diagnosis  of 
early  tuberculous  arthritis  was  made,  and  accordingly  tlic  liip  was  inunobilized  in  a  plaster  spica 
after  abduction  under  an  anaesthetic.  The  limitation  of  abduction  was  noted  at  tiiis  lime,  even 
with  complete  nniscular  relaxation,  but  its  signiHcaiice  was  overlooked. 

SuBSEQi  ENT  Coi  HSE. — Paticut  was  lost  sight  of  for  nearly  two  years. 

Aug.  19,  1918. — Reported  at  the  hospital  ;  states  tliat  the  plaster  spica  applied  in  101  o  was 
taken  off  at  home  at  the  end  of  six  weeks  :   has  worked  since  that  time,  and  considers  that  the  left 

hip  has  recovered.  Now  complains  of  j)ain 
in    the    rii>lil  hip. 


Fig.  3S7. — Case  24.  .1.  H.  Left  hip.  DiaKnopLs  : 
bilateral  arthritis  deformans  juvenilis.  Period  since 
onset  of  symptoms :  3  years.  Head  of  femur  is 
musliroorned  out,  and  its  contour  almost  unreconniz- 
able.     The  joint  cavitv  itself  shows  iiartial  obliteration 


Fig.  388. — Vase  21.  itiirht  hi|).  Period  since  onset 
of  symptoms  :  4  j-ears.  The  femoral  head  is  tlistorted 
and  mushroomed ;  the  articular  surfaces  are  less 
atfected  than  on  the  opiiosite  side. 


La//  hip  fixed  in  moderate  flexion  and  adthiclion  ;  no  mobility  can  be  obtained  :  c-oiidition 
is  ])ainless  ;  trochanter  is  elevated  and  prominent  ;  there  is  visible  slight  atrophy  of  the  thigh  and 
buttock.     Right  hi/>  shows  limited  flexion,  abduction,  and  internal  rotation  :    other  motions  are  free. 

A'-ray  :    See  Figs.  387,  ;}88. 

Tuberculin  and  Wassermann  tests  :    Both  negative. 

Rickets  :    Slight  residual  signs. 

Patient  again  lost  sight  of ;    returned  once  more  still  complaining  of  pain  and  limp. 

April  25,  1919. — Examination  under  an  anaesthetic.  Right  hip  shows  full  mobility  except  for 
range  of  abduction.     Left  hip  shows  gross  limitation  of  motion  in  all  directions. 

Immobilization  on  an  abduction  frame  for  eight  months  ;  at  the  end  of  this  time  the  j>atient 
discharged  himself  and  returned  to  work. 

Aug.  23,  1920. — Has  worked  as  an  ordinary  labourer  ;    no  ])ain  in  either  hip. 

Right  hip  shows  gross  limitation  of  abduction  and  rotation,  both  external  and  internal  ; 
trochanter  very  prominent.  Left  hip  shows  limitation  of  flexion,  abduction,  and  internal  rotation  ; 
trochanter  thickened  and  elevated.  W 

March  7,   1921. — Working  now  as  a  blacksmith's  striker  ;    still  without  symptoms.     States 
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that  recently  he  enlisted  in  the  regular  army,  was  passed  as  (it,  but  in  a  few  weeks  was  reclaimed 
by  his  parents  as  being  imder  age.     No  limp  or  pain. 

Right  hip  shows  llcxion   limited  to  !M)    ;    abduction  half  of  normal  range  ;    internal  rotation 
practically  nil  :    external  rotation  slight  range  only.     Left  hip  shows  more  mobility  than  the  right; 


Fig.  389.— Cn*<'  24.  Left  liip,  2  years  and  4  months 
later  than  in  Fiff.  387.  Femoral  head  now  shows  more 
a  deflnite  outline,  but  the  mushroom  deformity  is  still 
present ;  no  ankylosLs.  Head  is  not  enlarged  when 
compared  with  acetabulum. 


limited  flexion,  abduction,  and  internal  rotation. 
Fine  grating  is  palpable  during  motions  of  the 
joint.  Both  trochanters  are  elevated,  the  right 
being  delinitely  broader  than  the  left.  There  is 
no  conspicuous  muscular  atrophy,  but  the  left 
buttock  and  thigh  are  less  well  developed  than 
the  right  side.  Left  leg  is  half  an  inch  shorter 
than  the  right. 

A'-ray  :    See  Figs.  389,  390. 

Case  25.— G.  H.  B.,  male,  age  32.     Right  hip. 

History  and  Mode  of  Onset. — Pain  and 
stiffness  in  the  right  hip  beginning  at  the  age  of 
fifteen.  Has  attended  various  hospitals  intermit- 
tently; the  hip-joint  has  never  been  immobilized 
or  i)rotected  from  weight-bearing.  Hip  is  con- 
stantly painful,  and  he  is  unable  to  continue  at 
heavy  work. 

Aug.  23,  1921. — Very  little  limp  in  walking. 
Right  hip  shows  marked  limitation  of  flexion, 
abduction,  and  internal  rotation.  Trochanter  is 
thickened  and  prominent.  The  limb  is  under- 
developed as  a  whole,  but  the  degree  of  nuisclc 
atrojjhy  is  slight,  and  it  is  not  localized  to  the 
buttock  and  thigh. 

A-ray  :    See  Fig.  391. 

VVassermann  test  :   Negative. 

Case  26. — ,J.  M.,  male,  age  22.     Left  hip. 

History  and  Mode   of   Onset.^ — At  the  age 
of  sixteen  sudden  onset  of  pain  in  the  left  hip  and 
knee  ;  no  history  of  trauma.     Attended  a  hos{)ital. 
where  tuberculous   arthritis   was   diagnosed  and  the 
bearing  for  a  period  of  eight  months.     Said  to  have 
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Fig.  390.— Cflwe  24.  Right  hip,  1  year  and  7 
months  later  than  in  Fiff.  388.  Femoral  head  is 
flattened  out,  and  slightly  larger  than  acetabulum. 


Fig.  391.— t'«.sv  2.j.  (J.  a.  H.  JUirht  hip.  Dia- 
LTUOsLs  :  arthritis  deformans  juvenilis.  The  joint  shows 
advanced  changes  in  tlie  femoral  head  17  years  after  the 
onset  of  a  type  of  non-tuberculous  arthritis.  The  head 
is  flattened  ami  expanded,  and  the  acetabular  margin 
shows  hypertrophic  changes. 


hip  immobilized  and  protected  from  weight- 
made   a    complete   recovery   with   mobility. 

26 
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Joined  the    army   in    191G    and  served  until  September,  1919;    complained  of  pain  in  the  hip  and 
knee  after  a  very  short  period  of  war  service. 

Condition  on  First  Examination,  May  8,  1920. — Reported  owing  to  increasing  pain  and 
stiffness  in  the  left  hip  ;    hip  shows  limitation  of  flexion,  abduction,  and  internal  rotation  ;    troch- 
anteric thickening  is  marked  ;    fine  grating  is  present  in  the  joint  on   movement.     Very  slight 
under-development  of  thigh,  buttock,  and  calf  as  compared  with  the  opposite  side. 
X-ray  :    See  Fig.  392. 

Subsequent  Course. — Treatment  by  abduction  of  the  hip  under  ana'sthesia  ;    the  shortening 
of  the  adductors  necessitated  a  forcible  stretching  before  full  abduction  was  obtained  ;   immobiliza- 
tion on  an  abduction  frame  ;    after  three   months' 
lixation,   partial   weight-bearing   was   allowed   in   a 
walking  caliper  splint. 

Sept.  1,  1921. — Hip  is  becoming  painful  again  ; 
now  shows  signs  of  progression  towards  the  stage 
of  ankylosis  ;    all  motions  are  restricted. 

A'-ray  :  Further  mushrooming  of  the  femoral 
head  is  evident,  with  irregular  changes  in  the 
articular  surfaces.  The  appearances  suggest  pro- 
gressive arthritis. 

Ca.se  27. — .J.  D.,  male,  age  28.     ilight  hip. 

History  and  Mode  of  Onset. — At  the  age 
of  seventeen  was  treated  for  hip  disease :  the  pain 
and  limp  lasted  for  some  months,  but  full  recovery 
ensued.  .Joined  the  army  in  191 G  ;  invalided  out 
in  1919  owing  to  trouble  in  the  hip. 

Condition  on  First  I^^xamination,  Novem- 
ber, 1920. — Still  complains  of  pain  antl  stiffness 
in  the  right  hip-joint.  Hip  shows  limitation  of 
abduction  and  internal  rotation ;  no  atrophy ;  no 
shortening. 

A-ray  :  The  head  of  the  femur  shows  slight 
mushrooming  and  is  too  large  for  the  acetabulum. 

Subsequent  Course. — Treatment  by  inunobi- 
lization  on  an  abduction  frame  for  nine  months, 
followed  by  partial  weight-bearing  in  a  caliper 
splint. 

Nov.  23,  1921.  —  Hip-joint  shows  increasing 
restriction  in  its  range  of  movement. 

A-rav  :    Shows  further  irregularitv  and  mush- 


FIG.  392.— Ca«e  26.  J.  M.  Left  hip.  Diagnosis  : 
artliritis  deformans  juvenilis.  Period  since  onset  of 
symptoms  :  6  years.  Head  of  femur  shows  a  strikiii".' 
deformation,  with  musliroomintx  and  Uppint;  of  tlie 
articular  margin ;  similar  hypertrojtliic  changes  are 
seen  in  the  acetalnilar  roof. 


rooming  of  the  head  ;    the  condition  is  progressing  towards  ankylosis. 

Case  28.— F.  R.,  male,  age  16.     Right  hip. 

History  and  Mode  of  Onset. — Pain  in  hip  ;    limp  ;    no  trauma  ;    eight  months"  duration. 

Condition  on  First  Examination,  Nov.  2,  1914. — The  left  hip  shows  an  adduction  con- 
tracture ;  marked  limitation  of  abduction  and  of  internal  rotation  ;  other  movements  present. 
Fine  grating  on  movement  ;    no  atrophy  ;    trochanter  prominent  and  thickened. 

A-ray  :  The  head  of  the  femur  is  slightly  expanded  and  shows  a  very  early  mushroom 
deformity  ;  the  appearances  are  in  every  way  similar  to  those  seen  in  Case  27.  The  femoral  neck 
appears  to  be  slightly  shorter  than  on  the  opposite  side. 

Tuberculin  and  Wassermann  tests  :    Both  negative. 

Rickets  :    No  signs. 

Subsequent  Course. — Treatment  by  immobilization  in  plaster  spica  after  manipulation  of 
the  hip  into  abduction  ;  weight-bearing  continued.  Patient  was  ultimately  lost  sight  of  for  three 
years. 

June  18,  1917. — Reported  for  examination  after  being  requested  to  visit  the  hospital.  Slight 
limp  ;  no  pain  ;  hip  is  now  ankylosed  in  slight  flexion  and  negative  abduction  ;  trochanter 
thickened  and  prominent  ;  slight  atrophy  of  the  thigh  and  buttock  ;  shortening  three-eighths  of 
an  inch. 

A-ray  :    No  records  are  now  available. 

Patient  was  called  up  for  military  service  early  in  1918  and  employed  for  a  time  as  a  motor 
transport  driver.     The  hip  continued  to  give  trouble. 

June  11,  1918. — On  examination,  hip  was  found  to  be  fixed  in  slight  flexion  and  abduction. 
Ankylosis  feels  firm  but  not  bony.     Shortening  three-quarters  of  an  inch. 

A-ray  :  Shows  further  mushrooming  of  the  head  ;  slight  lipping  of  the  acetabulum.  No  bony 
ankylosis  present. 
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(iro„i,    ir.     COXA     PLANA;     FLATTENING     OF     THE     HEAD     OF     THE 
FEMIR     IN     MISCELLANEOUS     CONDITIONS. 


Chronic  osteomyelitis  of  the  ueeiv  of  the  femur  (tubercle),  H 
of   the    hip-joint,     2  ;     Post- 
scarlatinal   arthritis    of    the 


Tuberculous  arthritis 


Conoenital  dis- 
the     hij)-j<)int 


hip-Joint,  1  ; 
location  of 
(l)ilateral),    1. 

Case  20.— L.  T.,  leinale. 
ajfe  (>.     Hiu'lit  hip. 

1)ia(;nosis.  —  Tuberculous 
osteomyelitis  of  ncek  of  femur. 

HiSTOKY      AND       MODK       OI' 

Onskt. — Pain  and  limp  begiii- 
ninj);  at  the  aj^e  of  three  : 
treated  as  tuberculosis  of  the 
hip-joint  by  immobiji/ation  and 
protection  from  weight-bearing 
for  two  years.  Abscess  de- 
veloped at  the  end  of  two 
years;  this  was  evacuated, 
closed  ;  healed  by  first  in- 
tention. 

CoxornoN  ox  First  Ex- 
amination', March  Hi,  1918. — 
Slight  limp  :  no  pain.  The 
hip  sliows  delhiite  limitation 
of  abduction  ;  other  motions 
free.  Scar  of  old  operation 
visible  on  lateral  aspect  of 
joint.      Trochanter    is    slightlv 


Ku;.  3!ta.-  Cd.sr -J'.K  L.  T.  Hitrlit  hi]!.  JJiai,'iiosis  :  tulx  rculou^  o^teomj-elitis 
of  the  femoral  neck — coxa  plana.  Period  since  onset  of  symptoms  :  3  years. 
Xeck  of  femur  shows  an  elonitrated  focus  of  rarefaction,  exteiulinir  from  its  base 
to  tlie  epipliyseal  line ;  this  area  is  walled  off  by  a  tliin  zone  of  condensation. 
Head  of  femur  shows  moderate  flattening  and  slight  expaiision ;  its  internal 
structure  is  unchaMi,'ed. 


thiekencd  ;  very  slight  atrophy  of  buttock  and 
thigh.  The  joint  siiows  fine  grating  on  movement. 
There  is  practically  no  disabilit3\ 

A-ray  :    See  Fig.  tVM. 

Tuberculin  test  :    Strongly  positive. 

Wassermann  test  :    Negative. 

Subsequent  History. — Examined  repeatedly 
over  a  period  of  nearly  four  years.  No  return  of 
sym])toms.  Physical  signs  unchanged.  Child  is 
leading  a  normal  active  life. 

Aug.  8,  1921.—A-ray  :    See  Fig.  394. 

Comments.  —  Duration  of  observation  three 
years  and  eight  months.  Osteomyelitis  of  the 
femoral  neck  ;  evidence  strongly  in  favour  of 
tuberculosis  ;  associated  flattening  of  the  femoral 
head,  with  the  production  of  a  'cap'  type  of 
deformity.  Spontaneous  healing  of  the  focus  of 
osteomyelitis  can  be  traced  in  the  large  series  of 
radiograms   in  the   writer's   possession. 

Case  30. — .\.  M.,  female,  age  7.     Left  hip. 

Diagnosis.  —  Osteomyelitis  of  femoral  neck 
(tuberculous). 

History  .\xi}  AIooi:  ok  Onskt. — Onset  at  the 
age  of  four  ;  pain  in  hip  and  knee  with  night  cries. 
History  of  vague  trauma.  Treated  as  tuberculous 
arthritis  of  the  hip  for  two  years  by  immobilization 
and  proteetion  from  weight -bearing. 

Condition  on  First  KxAMix.vrioN,  .\pril  8, 
1918. — No  pain,  but  slight  limp  persists.  All 
movements  at  hij)-joint  are  restricted  in  the 
extreme  ranges  :  trochanter  is  thickened  and 
prominent.  No  perceptible  atrophy  of  buttock  or 
thigh  at  this  date.     There  was  definite  fullness  with  deep  lluctuation  palpid)le  in  Scarpa's  triangle. 


Fig.  394.— Co.se  2ft.  3  years  ami  4  months  hitrr. 
The  focus  of  osteomyelitis  lias  unden.'one  almost  coni- 
plele  spontaneous  licalin-,'.  The  (lattened  head  is  t(  o 
large  for  the  acetabulum. 
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X-ray  :  In  the  neck  is  seen  a  long  tortuous  cavity  extending  from  the  subepiphyseal  region 
almost  to  the  base  of  the  neck  ;  neck  is  thickened.  The  head  of  the  femur  shows  a  '  cap'-Hke 
flattening.     The  picture  resembles  very  closely  that  seen  in  Fig.  396. 

Tuberculin  test  :    Strongly  positive. 

Wassermann  test  :    Negative. 

SuBSKQUENT  CouRSE. — The  Swelling  over  the  hip  disappeared  spontaneously  after  two  months' 
immobilization. 

June  14,  1920. — Child  is  attending  an  ordinary  school,  and  has  had  no  return  of  symptoms. 
Right  hip  shows  very  little  restriction  in  mobility  except  in  the  extremes  of  abduction  ;  trochanteric 
thickening  as  before. 

X-ray  :  The  focus  in  the  neck  of  the  femur  is  undergoing  obliteration  ;  flattening  of  the  head 
as  before. 

Comments. — Tuberculous  osteomyelitis  of  neck  of  femur  ;    secondary  coxa  plana. 

Case  31. — A.  S.,  male,  age  3.     Right  hip. 

Diagnosis. — Tuberculous  osteomyelitis  of  femoral  neck  ;    tuberculous  arthritis  of  hip-joint. 

History  and  Mode  of  Onset. — Insidious  limp  ;  painless  ;  no  trauma  ;  duration  two 
months. 

March,  1915. — Hip  fixed  by  spasm  in  slight  flexion  and  abduction  ;  atrophy  of  thigh  and 
buttock  visible  ;    trochanteric  thickening  slight. 

X-ray  :    Appearances  considered  to  be  indefinite  ;    no  records  preserved. 


Fig.  395. — Case  31.  A.  S.  IUf,'lit  liip.  Diafjiiosi?  :  tuberculous  osteomyelitis  of  the  femoral  neck — coxa  plana. 
Period  since  onset  of  symptoms  :  3  years.  Neck  shows  osteomyelitic  changes  extending  up  to  the  epiphyseal  line.  Head 
is  slightly  flattened  and  shows  early  disintegration. 

Treatment  by  immobilization  in  a  short  plaster  spica.  Patient  was  lost  sight  of  for  nearly 
two  years. 

Subsequent  Course. — Dec.  3,  1917. — Is  limping  badly,  but  has  no  pain.  Hip  is  fixed  by 
spasm,  with  physical  signs  as  before. 

X-ray  :  Shows  a  focus  of  osteomyelitis  in  the  neck  of  the  femur  ;  slight  flattening  of  the  head 
of  the  femur  {Fig.  395). 

Tuberculin  test  :    Positive. 

Wassermann  test  :    Negative. 

Feb.  11,  1918. — Child  reported  with  swelling  over  the  front  of  the  hip  ;  deep  fluctuation  was 
evident,  with  distended  veins  overlying. 

Treatment  by  immobilization  on  an  abduction  frame. 

July  13,  1920. — Still  immobilized  ;  abscess  more  prominent.  Operation  :  evacuation  and 
closure  of  typical  tuberculous  abscess. 

X-ray  :  Shows  complete  destruction  of  the  head  of  the  femur  and  excavation  of  the  acetabulum 
with  marked  bone  atrophy. 

Comments. — Primary  tuberculous  osteomyelitis  of  the  neck  of  the  femur  with  an  associated 
flattening  of  the  femoral  head  in  the  earlier  stages  ;  progressive  destruction  leading  to  complete 
disappearance  of  the  head  and  extensive  disorganization  of  the  joint  by  the  continued  invasion 
of  the  tuberculous  process. 
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Cnse  !32. — R.  li.,  nmlc,  uj^e  5.     Riglit  hij). 

Diagnosis. — TuIkmc-uIous  arthritis  of  the  hip-joint. 

History  and  Modk  ok  Onset. — Acute  pain  in  right  knee  and  hip  of  six  weeks'  (Uiration  ;   six 
months'  history  of  noticeable  limj). 

Condition  on  First  Examination,  Jan.  31, 
1921. — Right  hip  is  Hxcd  in  (tO  flexion  by  spasm  : 
is  acutely  painful,  and  child  looks  very  ill.  Thick- 
ening of  the  soft  parts  overlying  the  joint  is 
present,  but  there  is  no  evidence  of  deep  fluctua- 
tion ;  trochanteric  thickening  noticeable  ;  muscular 
atrophy  well  marked. 

A'-ray  :    See  Fig.  396, 

Tuberculin  test  :    Positive. 

Wassermann  test  :    Negative. 

Oct.  10,  1919. — Readmitted  to  hospital  with 
an  obvious  deep  abscess,  which  was  aspirated. 
Pus  sterile  ;  contained  caseous  material  typical  of 
a  tuberculous  abscess. 

Comments. — Flattening  of  the  femoral  head, 
with  commencing  disintegration,  in  the  early  stages 
of  tuberculous  arthritis  of  the  hip. 

Case  33. — E.  J.,  male,  age  8. 

Diagnosis. — Tuberculous  arthritis  of  right  hip. 
Coxa  plana  left  hip. 

History  and  Mode  of  Onskt.— Pain  in  the 
right  hip  beginning  at  the  age  of  two.  Treated  by 
immobilization  on  a  double  Thomas  splint  for  five 
years.    No   symptoms  referable  to  the  left  hip. 

Condition  on  First  Examination,  June, 
I0l6. — Noticeable  limp.  liiglit  hip  is  ankylosed  in 
marked  flexion  and  adduction  ;  atrophy  of  buttock 
and  thigh.  No  abnormality  noticed  at  that  time 
in  connection  with  the  left  hip.  Correction  of 
adduction  deformity  by  operation. 

March  3,  1919. — Right  hip  shows  solid  anky- 
losis. Shortening,  one  and  three-quarter  inches. 
Left   hip,    examined    as    the  result    of   the   radio- 


FlG.  396.— Ca.s<?  32.  K.  B.  Eie:ht  hip.  Diagnosis : 
tuberculous  arthritis  of  the  hip-joint.  Head  of  femur 
sliows  moderate  flattening,  with  early  disintegiation ; 
and  the  neck  shows  a  cupping  of  the  metaphysis. 

The  picture  is  not  unlike  that  seen  in  Fig.  382, 
which  is  a  true  pseudo-coxalgia.  But  note  the  existence 
of  marked  bone  atrophy,  the  general  haziness  of  the 
bone  shadows,  and  tiie  excavated  acetabulum.  These 
signs  are  pathognomonic  of  tuberculosis. 


Fig.  397. — '"((«   '■'•">.     K.  J.     Diagnosis:    tuberculoas  arthritis  of  right  hip;    Coxa  phuia  ol  hi',  hip. 
Right  Uip. — Bony  ankylosis  following  healed  tuberculous  arthritis. 
Lfjt  Hip. — Large  flattened  femoral  head,  with  hypertrophied  neck. 

graphic  appearances,   shows   slight  limitation  of  abduction  and  flexion. 

A'-ray  :   Sec  Fig.  397. 

Comments. — Coxa  plana  deformity  of  unknown  origin  in  the  opposite  hip  to  that  which  is  the 
site  of  a  tuberculous  arthritis.     This  is  possibly  an  abortive  type  of  true  pseudo-coxalgia. 
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Case  34. — J.  H.,  male,  age  6. 

Diagnosis. — Post-scarlatinal  arthritis  of  both  hip-joints.  Left  hip  :  ankylosis.  liiglit  hip  : 
coxa  plana. 

History  and  Modi:  of  Oxskt. — During  the  course  of  an  attack  of  scarlet  fever  an  acute 
arthritis  developed  in  both  hips,  the  left  knee,  left  shoulder,  and  left  temporomaxillary  joint  ; 
suppuration  occurred  in  the  knee  only. 

Condition  on  First  Examination,  June,  1915. — Left  hip  ankylosed  in  flexion  and  adduction, 
with  gross  deformity.  Right  hip  was  noted  to  have  a  slight  restriction  of  mobility  at  the  time,  but 
accurate  records  of  this  are  no  longer  available. 

Adduction  deformity  corrected  by  operation  in  July,  1915. 

Subsequknt  Course. — Feb.  28,  1921. — Left  hip  firmly  ankylosed  in  slight  abduction.  Right 
hip  shows  limitation  of  abduction  and  internal  rotation  ;  trochanteric  thickening  is  present. 
In  spite  of  the  bony  ankylosis  of  the  left  hip  and  the  restricted  mobility  of  the  right  hip,  the  boy 

walks    with     surprisingly 
little  limp. 

A'- ray  :  Left  hip  shows 
bony  ankylosis.  Right  hi]) 
shows  moderate  flattening 
of  the  head  of  the  femin', 
which  is  slightly  mush- 
roomed ;  irregular  aceta- 
bular changes  are  present. 
C 0  in  in  e  nfs.  —  Cox  a 
plana  following  acute  in- 
fective arthritis  of  the 
hi|)- joint. 


E.   K. 


fc- 


Case    .'J5. 
male,  age  9. 

Diagnosis.  —  Double 
congenital  dislocation  of 
the  hip. 

History. — Reduction 
in  1910.  Some  diHiculty 
was  experienced  with  the 
left  hip,  which  re-dislo- 
cated but  was  reduced  a 
second  time. 

Aug.  8, 1921.— A'-ray : 
See  Fig.  398. 

Comments.  —  In  the 
complete  series  of  radiograms  illustrating  this  case  there  was  no  stage  at  which  any  fragmentation 
changes  were  noted  in  the  femoral  epiphysis  on  either  side. 


Fig.' 398. —  Case  3J.     K.  K.     Double  couLreiiital  liislocation  of  the  liip,  .)  year,-  aiui  ivum  .iuu. 
I.cjt  Hip. — Shows  a  flattened  femoral  head  with  a  deformity  resembling  that  seen  in  a 

!  1  seudo-coxalcria . 
liiffht  Hip. — A  similar  type  of  liattenin?  is  '^een  on  this  side,  but  is  less  evident  in  the 
picture  owing  to  the  position  of  the  liiji. 


riG.  399.— The  right  hip  of  a  woman,  at'e  3.'), 
showing  a  deformity  comparable  with  the  end-result 
of  pseudo-coxaleia.  Xote  the  large  flattened  head, 
short  neck,  and  exceedindy  shallow  acetabulum. 


FIG.  400.— Tiie  left  hip  of  the  patient  illustrated 
in  Fifj.  399,  showing  similar  changes. 
Sec  footnote,»p.  381. 
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SYMPTOMATOLOGY,     PHYSICAL     SIGNS,     AND     RADIOGRAPHIC     APPEARANCIS. 
SYMPTOMATOLOGY    AND    PHYSICAL    SIGNS.; 

For  thf  purposes  of  description  we  may  recognize  three  clinical  stajjcs  with  purely 
arbitrary  limits:  (1)  The  Stage  of  Onset;  (2)  The  Active  Stage;  and  (8)  The  Stage  of 
Recoven/. 

1.  The  Stage  of  Onset.  -The  initial  symptoms  are  such  as  characterize  the  ushering 
in  of  a  mild  synovitis  of  the  hip-joint,  and  may  arise  insidiously  or  acutely. 

Limp. — This  is  the  most  constant  early  sign,  but  may  be  unnoticed  for  some  time, 
unless  accompanied  by  pain.     The  limp  of  pseudo-coxalgia  is  also  typically  intermittent. 

Pain. — The  frequent  absence  of  pain  has  been  commented  upon  by  most  writers  ; 
but  this  is  by  no  means  an  invariable  rule.  Thus  in  9  out  of  the  18  cases  of  pseudo-coxalgia 
included  in  the  first  group  of  my  series,  pain  referred  to  the  hip-joint,  or  to  both  hip  and 
knee,  was  a  prominent  feature,  and  in  one  case  was  of  sufficient  intensity  to  be  regarded 
as  equivalent  to  night  cries  (Case  1).  Sundt^^  found  that  20  cases  out  of  66  gave  a  history 
of  pain  referred  to  the  knee.  In  the  original  paper  of  Perthes  this  feature  was  recorded 
in  50  per  cent  of  the  cases. 

Pyreocia. — The  not  infrequent  existence  of  slight  pyrexia  in  the  early  stages  has  been 
commented  upon  by  various  authors.  Sundt  in  particular  recognizes  a  febrile  type,  but 
he  considers  this  to  be  quite  atypical.  It  is  exceptional  in  this  disease  to  be  able  to  observe 
and  treat  the  children  as  hospital  in-patients,  so  that  few  observations  have  been  made  in 
this  connection.  In  two  cases  in  my  own  series  (Cases  1  and  8)  who  were  by  chance  under 
my  care  for  some  time  in  a  country  hospital,  an  irregular  pyrexia  was  noted. 

Muscular  Spasm. — It  is  likely  that  in  most  cases  there  is  a  stage  during  which  the  hip 
is  completely  fixed  by  muscle  spasm,  just  as  in  the  onset  of  true  arthritis.  Many  cases 
are  not  examined  in  this  phase,  so  that  in  the  symptomatology  recorded  the  occurrence 
of  total  spasm  has  often  been  minimized.  Calve  regarded  the  stage  of  spasm  as  common 
to  all  cases.  This  has  also  been  noted  by  others,  and  in  particular  by  Schwartz  and 
Delitala.i^  In  my  own  series  it  will  be  seen  to  have  been  recorded  in  7,  all  of  which  were 
examined  soon  after  the  development  of  subjective  signs.  In  these  cases  the  hip-joint 
was  absolutely  inmiobile  for  the  time  being. 

2.  The  Active  Stage. — We  cannot  define  the  limitations  of  the  so-called  active  stage 
except  in  conjunction  with  a  study  of  the  radiographic  changes  ;  but  this  period  may 
be  said  to  extend  from  the  time  of  the  appearance  of  the  first  subjective  or  objective 
phenomena  to  the  stage  at  which  the  manifestations  are  so  trivial  as  to  give  rise  to  the 
belief  that  recovery  has  taken  place.  The  duration  of  this  stage  varies  from  about  six  to 
eighteen  months. 

Limp. — The  limp  which  appeared  at  the  first  onset  of  symptoms  sliows  a  hteady 
tendency  to  disappear,  but  may  return  from  time  to  time  for  short  periods,  and  occasion- 
ally may  continue  indefinitely.  In  my  own  observations  the  limp  has  proved  to  be  an 
inconspicuous  feature  at  all  periods,  except  during  the  temporary  existence  of  local  pain 
and  tenderness,  or  complete  fixation  of  the  affected  joint. 

Spasm.  -'Vhe  spasm  of  the  stage  of  onset  lasts  but  for  a  very  short  time,  usually 
disappearing  spontaneously,  and  leaving  a  residual  limitation  of  mobility.  It  is  interesting 
to  note  that  spasm  may  reappear  during  the  course  of  this  stage,  sidjsiding  once  again 
{Case  18).  The  spasm  inv-ariably  outlasts  the  pain  and  tenderness,  and  the  child  may  be 
found  limping  with  a  completely  fixed  hip  which  is  quite  painless.  When  the  hip-joint 
is  found  on  examination  to  be  fixed  in  this  manner,  the  position  is  often  one  of  slight 
flexion  combined  with  adduction.  This  is  in  striking  contrast  to  the  abducted  position 
of  the  early  tuberculous  hi[)-joint.  and  constitutes  a  sign  of  diagnostic  importance. 

Mobilitff  of  the  Ilip-joint. — During  the  whole  of  the  active  stage,  apart  from  the  period 
of  spasm,  the  affected  hip-joint  invariably-  shows  a  limitation  of  the  range  of  abduction 
and  internal  rotation,  and.  less  commonly,  of  flexion.  This  physical  sign  is  often  a  con- 
spicuous one.     The  restriction   is  dependent  on  a  combination  of  factors — viz..   localized 
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spasm  of  the  adductor  group  of  muscles,  true  shortening  of  the  adductors,  and,  in  the  later 
stages,  the  actual  mechanical  changes  in  the  joint  due  to  the  deformation  of  the  femoral 
head.  It  was  first  noted  by  Perthes  that  the  limitation  'of  abduction  persisted  under 
anaesthesia.  This  has  been  confirmed  by  others,  and  is  fully  borne  out  in  my  own  series, 
being  recorded  in  6  out  of  the  18  cases  in  Group  I.  Sundt,  on  the  other  hand,  states 
quite  definitely  that  under  an  anaesthetic  there  is  no  restriction  of  the  mobility  of  the  hip. 

Trochanter  :  Position  and  Alterations. — One  of  the  outstanding  signs  is  the  prominence 
of  the  trochanter  on  the  affected  side.  This  bony  landmark  is  seen  to  project  unduly  in 
the  lateral  direction. 

The  question  of  its  level,  in  relation  to  Nelaton's  line,  is  a  vexed  one.  Calve,  in  his 
original  series  of  cases,  found  that  elevation  of  the  trochanter  existed  in  accordance  with 
the  radiographic  manifestations  of  an  early  degree  of  coxa  vara  deformity.  Very  slight 
elevation  is  recorded  as  a  common  sign  also  by  Legg  and  Perthes,  but  by  other  writers 
little  stress  is  laid  on  this  sign,  owing  probably  to  the  inherent  difficulty  of  appreciating 
very  small  differences  in  level.*  In  my  own  series  a  careful  scrutiny  has  failed  to  establish 
the  presence  of  any  alteration  in  the  level  of  the  trochanter.  The  prominence  of  the 
trochanter  is,  however,  indicative  of  a  definite  antero-posterior  broadening,  and  is  also  a 
key-note  to  the  changes  which  have  occurred  in  the  neck  of  the  femur.  Trochanteric 
thickening  is  a  sign  present  at  every  stage  in  the  life-history  of  a  case  of  pseudo-coxalgia, 
and  in  my  own  clinical  records  the  constancy  of  this  sign  is  striking. 

Calve,  in  his  original  paper,  also  emphasized  the  ease  with  which  the  femoral  head 
could  be  palpated  in  Scarpa's  triangle  ;  but  this  sign  has  received  little  attention  in  the 
subsequent  literature.     In  one  case  only  in  my  own  series  was  this  feature  present. 

Muscular  Atrophy. — The  lower  limb  on  the  affected  side  is  always  found  to  be  slightly 
under-developed  as  a  whole  when  compared  with  its  fellow,  but  a  conspicuously  visible 
and  localized  muscular  atrophy  involving  the  buttock  and  thigh,  with  loss  of  the  gluteal 
fold,  which  is  a  constant  sign  in  tuberculous  arthritis  of  the  hip,  is  never  seen  in  cases  of 
pseudo-coxalgia. 

Shortening. — It  is  generally  admitted  that  shortening  of  the  limb  is  rare,  or,  if  present, 
of  a  barely  appreciable  amount.  Its  existence  would  indicate  the  occurrence  of  true 
destruction  of  the  joint  elements,  or  the  development  of  a  coxa  vara  deformity.  These 
sequelae  are  non-existent  in  pseudo-coxalgia  during  childhood  ;  although  in  these  patients 
unnoticed  extension  of  the  deformity  of  the  femoral  head  in  later  life  may  produce 
recognizable  shortening. 

Although,  as  we  shall  see,  the  recognition  of  pseudo-coxalgia  largely  depends  on 
radiography,  yet,  given  a  particular  combination  of  physical  signs  in  the  absence  of  certain 
other  signs,  a  tentative  clinical  diagnosis  should  not  be  outside  the  bounds  of  possibility. 
We  may  stress  again  the  typical  picture  :  symptoms  of  recent  origin  referred  to  one  hip  ; 
a  hip-joint  fixed  completely  by  spasm  in  the  position  of  adduction  ;  imdue  prominence 
and  palpable  thickening  of  the  trochanter  ;  the  complete  absence  of  local  tenderness, 
swelling,  or  muscular  atrophy.  At  the  same  time  it  must  be  admitted  that  an  almost 
identical  syndrome  may  be  seen  at  one  stage  in  certain  types  of  coxa  vara,  or  in  cases  of 
extra-articular  tuberculosis  of  the  hip.  The  whole  picture,  however,  is  the  complete 
antithesis  of  that  provided  by  early  tuberculous  arthritis  of  the  hip-joint. 

3.  The  Stage  of  Recovery. — With  the  steady  diminution  in  intensity  of  subjective 
and  objective  signs,  appears  the  stage  reached  by  all  cases  of  pseudo-coxalgia — the 
stage  of  apparent  recovery,  with  the  preservation  of  function  in  the  hip-joint.  With  the 
final  disappearance  of  any  perceptible  limp,  we  can  appreciate  the  existence  of  any 
residual  signs  only  after  careful  physical  examination.  It  may  be  confidently  stated 
that,  with  the  exception  of  the  rare  abortive  or  unusually  mild  types,  in  all  cases  of 
pseudo-coxalgia  two  signs  at  least  appear  to  persist  throughout  life,  viz.,  trochanteric 
thickening,  and  a  limitation  of  the  range  of  abduction. 

*  Preiser"  found  that  in   60  per  cent  of  all  individuals  the  trochanter  is  slightly  above  Nelaton's  line, 
and  as  a  general  rule  its  level  is  of  no  diagnostic  value. 
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RADIOGRAPHIC    MANIFESTATIONS. 

Since  the  first  rec()<>nition  of  pseudo-coxalgia  as  an  entity,  it  has  been  reaUzed  by 
all  concerned  that  the  radiographic  signs  are  of  a  very  special  and  interesting  type.  In 
a  joint  lesion  where  the  clinical  signs  are  relatively  transient,  and  where  recovery  with 
restoration  of  almost  normal  function  is  seen  as  a  routine,  opportunities  for  the  inspection 
of  the  pathological  changes  in  the  living  have  of  necessity  been  almost  totally  lacking. 
Thus  every  hyjiothesis  which  has  been  brought  forward  concerning  the  etiology  and  nature 
of  pseudo-coxalgia  has  been  founded  primarily  on  a  study  of  the  osseous  changes  seen  in 
skiagrams  of  the  hip-joint. 

It  is  evident  that  a  definite  cycle  of  osseous  changes  occurs  in  the  majority  of  cases, 
if  not  in  all  ;  and  although  out  of  the  considerable  number  which  have  been  reported  in 
the  literature  there  have  been  comparatively  few  in  which  the  whole  gamut  of  changes 
has  been  followed,  we  are  in  a  position  to  reconstruct  the  cycle  and  define  its  component 
manifestations  with  some  degree  of  certainty. 

It  has  been  stated  already  that  the  radiographic  changes  peculiar  to  this  disease 
consist  in  brief  in  the  development  of  a  distortion  of  the  head  of  the  femur,  which  becomes 
flattened  out,  and  in  a  broadening  and  stunting  of  the  femoral  neck.  But  associated  with 
these  gross  deviations  of  contour  are  certain  finer  transformations  of  the  internal  bony 
architecture.  We  may  proceed  now  to  analyze  in  greater  detail  the  varied  phases  which 
make  up  the  whole  cycle,  and  which  are  all  illustrated  in  the  radiographic  observations 
reproduced  here  from  my  own  material. 

Changes  in  the  Femoral  Head. — 

1.  Flattening. — The  earliest  change  is  simple  flattening,  the  head  being  slightly  reduced 
in  its  vertical  diameter  but  with  little  or  no  appreciable  enlargement  in  the  lateral 
direction  (see  Figs.  357  and  376).  At  this  stage  the  bony  nucleus  shows  a  uniform  opacity, 
but  a  little  later  it  may  show  those  signs  of  irregular  calcification  which  denote  the 
commencement  of  the  next  phase. 

2.  Further  Flattening  wtth  Fragmentation. — The  term  "fragmentation'  is  conveniently 
applied  to  the  picture  afforded  by  the  apparent  breaking  up  of  the  bony  nucleus  of  the 
epiphysis  into  a  number  of  pieces.  There  seems  to  be  no  one  pattern  in  this  fragmenta- 
tion ;  the  size  and  mmiber  of  the  bony  'islets'  vary  considerably.  The  condensation  of 
lime  salts  into  these  fragments  produces  a  characteristic  radiographic  appearance  of  hyper- 
calcification  in  the  flattening  head  as  compared  with  the  femoral  head  of  the  opposite  hip. 

Coincident  Avith  these  dissolution  changes,  the  head  is  seen  to  become  still  more 
flattened,  and  is  now  expanding  and,  as  it  were,  creeping  out  of  the  acetabulum  in  the 
direction  of  the  great  trochanter.  The  attenuation  of  the  head  may  reach  a  stage  in  which 
it  is  represented  by  a  thin  strip  of  condensed  tissue  only  (see  Fig.  378) . 

The  fragmentation  may  be  of  so  bizarre  a  type  as  to  give  the  impression  of  the 
imminence  of  a  complete  breaking  up  and  disappearance  of  the  head  (see  Fig.  374).  In 
Fig.  371  (left  hip)  definite  fragmentation  of  the  inner  third  of  the  epiphysis  is  seen  without 
any  advanced  alteration  in  the  contour  of  the  head  as  a  whole.  But  this  is  to  be 
considered  an  atypical  form,  and  it  is  noteworthy  that  in  this  particular  hip  a  restoration 
occurred  which  represented  almost  a  return  to  the  normal  (see  Fig.  373). 

3.  Flattening  with  Fusion  Changes  in  the  Disorganized  Nucleus. — This  may  be 
considered  as  an  initiation  of  the  'healing'  stage.  The  bony  islands  gradually  coalesce ,^ 
and  the  density  of  the  epiphysis  is  ultimately  diminished  until  its  opacity  is  not  only 
uniform,  but  is  equivalent  to  that  seen  on  the  opposite  side.  The  head,  however,  remains 
flattened,  and  continues  to  progress  in  the  direction  of  lateral  expansion,  assuming  a 
'cap"-like  form  with  a  considerable  part  of  its  circumference  external  to  the  line  of 
the  acetabular  margin  (see  Figs.  365,  366,  372,  373,  374,  375,  381). 

Thus,  whilst  the  internal  structure  of  the  epiphysis  is  being  restored,  its  contour 
demonstrates  the  continued  extension  of  a  progressive  deformation. 

4.  The  Expanded,  Flattened  Head. — With  the  completion  of  the  reconstruction  stage 
the  head  shows  a  deformation  which  Ave  believe  persists  throughout  life,  except  in  those 


394  THE     BEITISH    JOUENAL     OF     SURGEEY 

rare  cases  where  a  restoration  of  contour  has  occurred  pari  passu  with  the  restoration  of 
the  internal  structure  of  the  epiphysis  (e.g.,  Case  15  in  my  series). 

As  evidence  of  this  view  may  be  presented  the  httle  group  of  5  cases  which  I  regard 
as  depicting  the  condition  of  the  hip-joint  of  pseudo-coxalgia  in  adult  life  {Group  II). 
The  large,  expanded,  flattened  head  which  is  too  large  for  the  acetabulum,  shown  in 
Figs.  382,  383,  384,  is  exactly  comparable  to  the  flattened  head  seen  after  some  years  in 
those  children  with  undoubted  pseudo-coxalgia  where  tlie  preceding  changes  have  been 
observed  and  placed  on  record  (see  Figs.  363,  366.  373). 

The  question  arises  at  this  juncture  as  to  whether  every  case  of  pseudo-coxalgia 
exhibits  all  the  phases  described  above.  It  is  generally  agreed  that  this  is  the  ordinary 
course  of  events  ;  but  Brandes,^"  from  observations  conducted  over  a  period  of  years  in 
•a  series  of  17  cases,  has  recognized  two  distinct  groups:  (1)  Where  the  head  becomes 
fragmented  and  later  on  shows  fusion,  but  remains  flattened  ;  and  (2)  Where  the  head 
undergoes  flattening  without  any  fragmentation.  In  this  latter  group  it  is  stated  that  a 
restitution  to  the  normal  may  be  seen  finally.  The  correctness  or  otherwise  of  this 
view  is  both  difficult  to  establish  or  to  criticize  from  independent  investigations,  as 
the  proof  of  the  existence  of  the  second  group  necessarily  rests  on  the  possession  of  such 
a  complete  series  of  radiograms  in  each  case  as  would  exclude  the  possibility  of  the 
appearance  of  fragmentation  having  been  overlooked. 

In  this  connection  one  case  in  my  series  may  be  stressed  {Case  14)  in  which,  after  a 
short  period  of  symptoms — three  months — the  radiographic  changes  in  the  head  were 
far  advanced  as  regards  flattening,  but  the  structure  of  the  epiphysis  exhibited  the  appear- 
ance usually  considered  to  be  typical  of  the  completed  fusion  phase.  In  this  ease,  during  a 
subsequent  period  of  fourteen  months,  repeated  radiographic  examinations  have  failed  to 
show  the  existence  of  fragmentation.  There  is  an  obvious  fallacy  in  assuming  that  in  this 
particular  case,  or  in  any  other,  fragmentation  has  never  appeared,  for  it  is  well  known 
that  advanced  radiographic  changes  may  exist  long  before  the  onset  of  any  subjective 
clinical  signs. 

It  is  to  be  remembered  that  the  structural  changes  in  the  femoral  epiphysis,  as  opposed 
to  the  changes  in  contour,  viewed  radiographically.  are  occurring  inside  a  cartilaginous 
envelope  which  gives  no  definite  indication  itself  of  any  participation  in  the  lesion.  This 
applies  also  to  those  alterations  in  bony  texture  which  are  seen  in  the  neck  of  the  femur, 
and  which  we  now  proceed  to  describe. 

Changes  in  the  Neck  of  the  Femur.   - 

1.  Contour. — The  upper  part  of  the  femoral  neck  is  seen  to  broaden,  and  its  meta- 
physeal end  becomes,  as  it  were,  rounded  off.  Coincident  with  this  broadening  there  is  a 
gradual  shortening  of  the  neck  as  a  whole,  but  this  latter  change  is  generally  a  less 
conspicuous  feature  until  far  on  in  the  stage  of  healing  (see  Figs.  363,  366.  373).  The  broad, 
squat  neck  is  more  strikingly  illustrated  in  the  late  stages  in  childhood  than  in  the  final 
stage  in  adult  life,  but  this  difference  is  probably  accounted  for  by  the  anatomical  fact 
that  the  normal  adult  femoral  head  includes  a  contribution  from  the  diaphysis.  At  first 
sight  the  angle  of  inclination  between  the  neck  and  shaft  of  the  femur  would  appear  to  be 
lessened,  with  the  development  of  consequent  coxa  vara  deformity.  This  was  originally- 
emphasized  by  Calve,  and  in  other  earlier  contributions  in  the  literature  was  regarded  as 
indicating  true  coxa  vara.  But  it  is  now  generally  conceded  that  there  is  no  actual 
bending  of  the  neck,  and  that  the  depression  is  apparent,  and  not  real. 

2.  Internal  Structure. — A  variety  of  appearances  may  be  seen  in  the  sub-epiphyseal 
region  which  do  not  permit  of  any  hard-and-fast  classification  as  regards  type  or 
chronology.  A  common  appearance  is  the  development  of  an  ill-defined  zone  of  alteration 
in  calcification  producing  a  spongy  or  'pumice "-like  area  in  the  upper  part  of  the  neck. 
This  represents  apparently  an  early  phase  {Figs.  357,  359).  A  more  regular  pattern-like 
arrangement  of  areas  of  condensation  and  rarefaction  is  occasionally  seen,  and  is  associated 
with  the  stage  of  marked  fragmentation  and  flattening  of  the  head  (see  Figs.  378.  381). 
"This  type  appears  to  be  fairly  constant  in  its  form,  with  the  zones  of  condensation 
arranged  as  'pockets'  opening  towards  the  epiphyseal  line,  each  one  enclosing  a  corres- 
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poiulinji  /.one  ol'  niivrac'tion.  Its  existence  has  Ik-i-ii  foinnieiittd  upon  and  illustrated, 
partifularly  in  tlie  contributions  of  Dditala^**,  Sorrel-',  Moucliet  and  III.--  Like  the 
fra<;nicntation  of  the  head,  it  disappears  in  the  evolution  of  the  healin<>:  phase. 

With  changes  occurring  on  each  aspect,  the  epiphyseal  disc  itself  shows  obvious  varia- 
tions  in   contour  and   extent   which  require  no  special   description. 

Changes  in  the  Acetabulum. — It  is  somewhat  surprising  to  find  that  the  majority 
of  writers  on  this  subject  tend  to  regard  the  acetabular  changes  as  relatively  inconspicuous, 
unimportant,  or  actually  non-existent.  Perthes  states  that  the  acetabulum  shows  no 
deformation  except  in  very  advanced  <'ases.  Sundt  categorically  declares  that  in  the  later 
stages  the  acetabulum  is  normal.  Schwartz  describes  late  changes  which  he  classifies  as 
hypertrophic,  and  secondary  to  the  changes  in  the  femoral  head.  It  is  probably  true  that 
it  is  diflicult  to  give  a  clear  word-picture  of  the  acetabular  participation  in  the  cycle  of 
osseous  changes,  but  the  existence  of  such  variations  is  obvious.  They  can  be  seen  at 
every  stage,  and  they  should  be  considered  partly  as  the  adaptation  of  the  cavity  to  the 
altered  lines  of  pressure  through  the  deformed  head,  and  partly  as  of  the  same  nature  as 
the  transformation  imdergone  by  the  epiphyseal  nucleus,  and  thus  trul\-  specific. 

In  Fig.  871,  a  curious  appearance  will  be  seen  in  the  acetabular  roof  on  the  left  side  : 
this  in  its  contour  recalls  the  regular  pattern  condensation  zones  of  the  femoral  neck  alread\- 
referred  to.  Whilst  the  exact  significance  of  this  change  is  not  apparent,  to  my  mind  it 
depicts  very  clearly  the  early  share  of  the  acetabulum  in  the  whole  distinctive  pathological 
process.  Where  the  'destructive"  signs  are  unusually  well  marked  in  the  femoral  head, 
the  acetabular  changes  will  be  found  to  be  etiually  striking  (see  Fig.  367). 

The  final  shape  of  the  hip-joint  socket  is  in  conformity  with  the  final  shape  of  the  head. 
AVherc  the  discrepancy  in  size  is  great,  the  acetabuhmi  is  shallow  with  a  somewhat  sloping 
roof  (see  F'ig.  888)  ;  but  with  a  head  of  more  normal  dimensions  though  still  deformed, 
the  contour  of  the  socket  presents  less  alteration  (see  Fig.  882).  It  will  be  noted  that  in 
these  two  examples  there  are  no  changes  in  the  acetabulum  which  may  be  classed  as  hyper- 
trophic. 

Certain  of  the  French  observers  (Merine^^,  Mouchet  and  111--,  and  Sorrel)  have 
described  an  apparent  widening  of  the  space  between  the  femoral  head  and  its  socket  as 
typical  of  the  active  stage  of  pseudo-coxalgia.  This  appearance  is  explained  by  Merine 
as  due  to  the  increased  transparency  of  the  epiphysis,  but  by  Sorrel  as  an  indication  that 
the  upper  end  of  the  femur  is  displaced  in  a  downward  and  outward  direction.  This 
widening  of  the  articular  clear  space  is  an  obvious  sign  in  a  good  many  of  the  illustrations 
reproduced  in  this  paper,  but  its  special  significance  would  appear  to  be  obscure. 

Chronology  of  the  Changes  in  the  Head,  Neck,  and  Acetabulum. — The  changes 
demonstrable  in  radiograms  are  probably  seen  in  the  femoral  head  before  the  neck  presents 
any  appreciable  deviation  from  the  normal,  but  all  observations  go  to  show  that,  in  the 
broad  radiographic  "picture"  of  pseudo-coxalgia,  changes  in  the  head  and  neck  as  a  whole 
advance  and  recede  coterminously.  Thus,  from  radiographic  evidence  alone  we  are  not 
justified  in  allocating  the  ])rimary  morbid  bony  change  either  to  the  head  or  neck.  A 
consideration  of  this  point  will  be  of  some  importance  later  in  the  section  devoted  to  the 
pathogenesis    of  pseudo-coxalgia. 

The  Relation  of  the  Radiographic  Changes  to  the  Clinical  Manifestations. — 
It  is  at  once  obvious  from  a  study  of  any  considerable  series  of  pseudo-ccjxalgia  eases. 
that  the  abnormal  radiographic  changes  nuist  in  many  cases  have  been  in  existence  for 
a  considerable  period  before  the  onset  of  symptoms,  unless  we  assvmie  that  the  progress 
of  the  bony  deformation  may  be  one  of  extraordinary  rapidity.  ^Ve  may  illustrate  this 
fact  from  a  case  in  my  own  series — e.g..  Case  18  (Fig.  874) — where  the  greatest  degree  of 
fragmentation  observed  in  the  wliole  collection  of  radiograms  is  seen  with  a  duration  of 
symptoms  of  two  months  only.  Other  examples  of  an  advanced  phase  with  latent 
symptoms  are  seen  in  Case  12,  and  in  Case  6  (Fig.  364),  where  the  history  of  subjective 
signs  was  definitely  limited  to  a  period  of  one  month.  In  contradistinction  to  this  may 
be  quoted  Case  1 — undoubtedly  exceptional  where  comparatively  early  signs  are  still 
in  existence  at  the  end  of  one  year  after  the  onset  of  symptoms. 
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It  thus  seems  to  be  the  rule  for  the  radiographic  signs  to  become  well  established 
during  a  silent  clinical  stage,  to  progress  still  further  during  the  time  that  symptoms 
are  appreciable  and  objective  signs  are  manifest,  and  to  continue  to  advance  long  after 
the  subsidence  of  these. 

The  Possible  Association  of  Specific  Radiographic  Appearances  with  Special 
Clinical  Phenomena. — Reference  has  already  been  made  to  the  occurrence  of  complete 
fixation  of  the  hip-joint  by  muscle  spasm  as  one  phase  in  the  clinical  life-history  of  most 
or  all  cases  of  pseudo-coxalgia.  There  does  not  appear,  however,  to  be  in  the  radiographic 
'picture'  one  type  or  stage  specially  associated  with  the  clinical  stage  of  spasm.  Thus, 
complete  spasm  may  be  seen  with  changes  of  a  moderately  early  type  as  in  Case  18,  or 
with  still  more  advanced  phases  as  in  Cases  3,  8,  and  14.  The  same  inconstancy  is 
revealed  where  an  adduction  contracture  of  the  hip-joint  is  the  outstanding  sign. 

THE    CLINICAL    AND    RADIOGRAPHIC    END-RESULTS. 

Whatever  may  be  the  initial  and  intermediate  changes  which  the  femoral  head  may 
undergo,  the  presence  or  absence  of  deformation  as  an  end-result  is  of  primary  importance. 
It  is  evident  from  a  scrutiny  of  the  reported  cases  in  the  literature  that  the  acquisition 
of  a  i^ermanently  deformed  head  is  considered  to  be  the  rule  in  the  vast  majority  of 
patients.  Speculation  has  arisen  as  to  the  fate  of  these  recovered  hip-joints  in  adult 
life.  I  would  suggest  that  this  problem  is  illuminated  by  a  consideration  of  the  group 
of  cases  presented  here  {Group  I  J)  to  which  reference  has  already  been  made.  It  will  be 
noted  that  in  4  a  definite  history  of  "hip  disease'  during  childhood  was  available,  and  in 
each  case  complete  recovery  was  said  to  have  taken  place,  with  the  retention  of  mobility 
in  the  joint.  In  one  case  {Case  21)  the  patient  denies  the  previous  existence  of  hip 
trouble  in  early  life,  and  claims  that  his  disability  is  of  recent  onset  and  is  due  to  military 
service.  The  radiogram  of  this  hip  (Fig.  384)  in  my  opinion  shows  a  typical  end-result 
of  an  old  pseudo-coxalgia,  and  even  if  the  history  of  absence  of  hip  symptoms  in  child- 
hood is  reliable,  the  presumptive  evidence  of  this  being  an  abortive  type  is  strong.  All 
these  patients  complained  of  symptoms  at  the  time  of  examination,  e.g.,  pain  and  stiffness, 
which  had  arisen  after  long  years  of  complete  freedom. 

On  closer  examination  this  group  can  be  subdivided  into  two  :  (1)  Cases  19,  20,  and 
21,  where  to-day  there  are  symptoms  of  chronic  joint  strain  but  with  no  radiographic 
evidence  of  secondary  arthritis  ;  and  (2)  Cases  22  and  23,  where  radiographic  signs  of 
chronic  arthritis  are  now  manifest.  I  regard  these  two  latter  cases  (which  I  have  not 
examined  personally),  tentatively,  but  confidently,  as  examples  of  pseudo-coxalgia  with 
superadded  chronic  arthritis,  the  cause  of  which  one  cannot  of  course  define.  It  may  be 
suggested  that  here  the  original  hip-joint  condition  in  childhood  was  something  other 
than  pseudo-coxalgia,  and  it  is  important  to  consider  the  possible  alternatives,  which  are 
two,  viz.,  a  tuberculous  arthritis  or  a  subacute  or  chronic  infective  arthritis.  Of  these, 
the  history  and  radiographic  evidence  at  once  rule  out  the  former,  but  are  not  sufficiently 
definitive  to  exclude  with  certainty  the  latter,  if  such  a  type  of  hip-joint  lesion  is  admitted 
to  exist  in  childhood. 

Schwartz  has  described  one  end-result  of  pseudo-coxalgia  as  reproducing  the  picture 
of  arthritis  deformans.  Froelich,^*  from  an  experience  of  one  case  of  undoubted  bilateral 
pseudo-coxalgia  in  a  boy  seen  first  at  the  age  of  five,  and  later  at  the  age  of  nineteen  with 
a  clinical  and  radiographic  diagnosis  of  'essential  coxa  vara",  considers  that  these  two 
conditions  are  merely  stages  in  the  evolution  of  a  single  malady.  It  has  been  suggested 
by  Taylor-5,  Schwartz,  and  others,  that  pseudo-coxalgia  may  be  one  cause  of  arthritis 
deformans  coxaj  in  later  life.  My  own  view  is  that  such  end-results  are  to  be  considered 
as  disabilities  of  the  hip- joint  superadded  to  the  pre-existing  deformed  head  of  pseudo- 
coxalgia.  I  regard  as  the  normal  end-result  the  one  typified  in  the  3  cases  presented  in 
my  own  series,  but  agree  that  in  such  hip-joints  the  incidence  of  trauma,  chronic  strain, 
infection,  or  other  factors,  in  adolescence,  early  adult,  or  middle  life,  is  likely  to  be 
unusually  provocative  of  secondary  changes. 
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It  is  interesting  here  to  compare  these  eases  with  the  late  radiographic  changes  in 
Cases  2i,  25,  and  2(},  representing  the  grouj)  of  hip-joint  affections  designated  as  arthritis 
deformans  jnveniHs,  to  whieli  we  sliall  presently  be  led  in  our  survey  of  the  theories  of 
the  pathogenesis  of  pseudo-coxalgia. 

ETIOLOGY     AND     PATHOGENESIS. 
ETIOLOGICAL     FACTORS. 

Frequency.  -It  is  certain  that  amongst  the  hip-joint  affections  of  childhood,  pseudo- 
coxalgia  is  by  no  means  rare.  As  already  stated,  Calve's  first  series  of  10  cases  were 
identified  in  about  500  children  suffering  from  chronic  affections  of  bones  and  joints 
and  designated  as  tuberculous.  Delitala^**  found  t  cases  in  1000  miscellaneous  hip-joint 
conditions,  and  typical  radiograms  in  2  out  of  1000  hips  examined.  Sorrel  had  0  cases  in 
1500  children  with  chronic  osseous  and  joint  lesions  (mainly  tuberculous)  ;  whilst  Sundt, 
whose  writings  have  been  repeatedly  quoted  in  this  paper,  out  of  a  series  of  243  hip-joint 
lesions  admitted  to  a  special  maritime  hospital,  discovered  41  examples  of  pseudo-coxalgia. 
The  latter  authority,  indeed,  states  that  tuberculous  arthritis  of  the  hip-joint  is  a  much 
rarer  disease  than  is  generally  held.  In  hip-joint  diseases  studied  imder  conditions  similar 
to  those  of  Sundt,  Gauvain"-^  was  able  to  recognize  12  cases  of  pseudo-coxalgia  out  of  251 
cases  of  alleged  tuberculous  coxitis. 

Sex. — It  has  been  claimed  that  the  condition  is  found  predominantly  in  boys,  except 
where  a  number  of  cases  are  included  in  any  series  in  which  the  changes  characteristic  of 
this  affection  have  supervened  upon  the  reduction  of  a  congenital  dislocation  of  the  hip. 
In  50  cases  collected  from  various  sources  by  Delitala  in  1915,  the  proportion  of  boys  to 
girls  was  4  to  1.  This  predominance  of  the  male  sex  has  been  quoted  as  contributory 
evidence  in  support  of  the  traumatic  theory  of  the  causation  of  pseudo-coxalgia. 

It  will  be  noted  that  in  my  own  series  of  23  cases  (including  the  adults  of  Group  II), 
12  were  males  and  11  females.  In  this  series  no  cases  of  congenital  dislocation  of  the  hip 
are  included.  I  am  not.  however,  prepared  to  suggest  that  this  unusually  high  incidence 
in  girls  is  other  than  purely  fortuitous  in  a  comparatively  small  group  of  patients. 

Hereditary  and  Familial  Factors. — Schwartz  quotes  two  cases  occurring  in  brothers. 
Calve  in  brother  and  sister,  and  Brandes  three  in  the  same  family.  Levy^^  has  seen  the 
condition  reproduced  in  three  generations,  and  Eden-^  in  father  and  son.  There  is  abso- 
lutely no  evidence  to  prove  that  any  special  significance  is  to  be  attributed  to  these 
observations,  although  it  has  been  suggested  by  Brandes  that  in  pseudo-coxalgia  there 
is  some  congenital  predisposition  towards  the  development  of  bony  softening. 

Age. — The  disease  shows  a  clear  predilection  for  the  second  half  of  the  first  decade  of 
life,  but  the  lowest  age  recorded  is  '1^  years  (Legg).  Mouchet  and  111  consider  that  the 
lesion  never  develops  after  the  age  of  13,  but  on  the  other  hand  Schwartz  has  reported  one 
case  in  a  girl  of  15  following  the  reduction  of  a  dislocated  hip.  In  my  own  series  it  will 
be  seen  that  the  average  age  at  which  symptoms  became  manifest  was  7  years  ;  and  there 
is  no  case  in  which  the  onset  of  symptoms  or  objective  clinical  signs  occurs  below  the  age 
of  5  or  above  the  age  of  12.  The  age  incidence  is  to  my  mind  a  distinctive  feature,  and 
is  in  contrast  to  that  of  tuberculous  disease  of  the  hip,  which  in  the  vast  majority  of  cases 
begins  before  the  age  of  5  and  usually  about  the  third  year. 

Bilateral  Affections.  Bilateral  affection  of  the  hip-joint  is  quite  rare.  In  Legg's 
55  cases  there  were  2  ;  in  Perthes'  28  cases  a  similar  number  ;  and,  in  the  exceptional 
series  of  Sundt,  7  out  of  75.  My  own  series  includes  2  examples  of  bilateral  pseudo- 
coxalgia  ;  so  that  the  proportion  of  bilateral  cases  from  these  combined  figures  would 
appear  to  be  about  7  per  cent. 

There  are  other  factors,  such  as  trauma,  the  presence  or  absence  of  the  signs  of  rickets, 
and  the  data  afforded  by  the  results  of  the  specific  tests  for  tuberculosis  and  syphilis, 
which  are  of  considerable  importance  in  relation  to  the  theories  of  pathogenesis,  and 
which  will  receive  attention  in  the  next  section. 


398  THE     BRITISH    JOURNAL     OF     SURGERY 

THEORIES    OF    PATHOGENESIS. 

In  contrast  with  the  clearly-defined  clinical  and  radiographic  picture  of  this  disease 
which  has  been  arrived  at  by  a  good  number  of  observers,  is  the  nebulous  indeterminate 
atmosphere  which  surrounds  the  various  theories  now  in  existence  regarding  its  causation 
and  nature.  It  must  be  admitted  at  once  that  inherent  difficulties  are  encoimtered  in 
marshalling  evidence  which  is  more  than  of  mere  contributory  value,  in  support  of  any 
particular  view.  There  has  been  a  natural  tendency,  once  the  condition  was  recognized, 
to  allocate  it  forthwith  to  a  position  of  isolation  in  the  group  of  hip-joint  affections.  Its 
radiographic  features,  so  distinctive  and  cameo-like  in  their  manifestations  amongst  the 
common  and  uncommon  pathological  variations  of  the  hip-joint,  have  in  themselves  alone 
constituted  tempting  foundations  for  speculative  hypotheses.  But  it  is  to  be  remembered 
that  in  the  interpretation  of  radiograms  we  are  visualizing  concretely  changes  in  bone  as 
a  substance  and  not  as  a  tissue,  and  that,  for  this  reason,  in  a  pathological  sense  we  must 
realize  that  our  vision  has  definite  limitations. 

The  many  differing  conceptions  which  have  been  brought  forward,  especially  during 
the  last  year,  on  close  analysis  provide  us  with  two  distinct  schools  of  opinion.  In  the 
first  of  these,  pseudo-coxalgia  is  considered  to  be  a  pathological  entity  with  a  single  under- 
lying specific  cause.  In  the  second,  the  condition  is  rather  to  be  classed  as  a  morbid 
anatomical  change  which  may  be  the  resultant  of  the  influence  of  a  variety  of  causes  acting 
singly  or  in  combination.  We  may  examine  in  turn  the  group  of  pathological  factors 
which  have  been  stressed  by  the  chief  contributors  to  this  subject. 

Trauma. — There  is  a  consensus  of  opinion  as  to  the  fre()uent  appearance  of  a  history 
of  preceding  injury  in  the  syndrome  of  pseudo-coxalgia.  In  the  view  of  Legg,  trauma  is 
the  sole  determining  etiological  factor.  His  reasons  for  this  are  threefold  :  the  history  : 
the  preponderance  in  the  male  sex  (boys  being  supposedly  more  liable  to  accidents)  ;  and 
— in  his  own  series  ol  case  s  the  not  infrequent  development  of  the  changes  of  pseudo- 
coxalgia  after  the  reduction  <jf  congenital  dislocations  of  the  hip,  and  particularly  in  cases 
where  difficulty  in  reduction  had  been  experienced.  Legg  depicts  the  train  of  events 
somewhat  as  follows  :  As  the  result  of  an  injury  there  is  an  obliteration  of  a  portion  of 
the  vascular  supply  of  the  femoral  epiphysis,  which  in  consequence  undergoes  the  atrophy 
of  anaemia.  A  compensatory  hypera?mia  of  the  femoral  neck  is  the  natural  response,  and 
is  the  starting-jjoint  of  those  hypertrophic  changes  which  are  denoted  by  the  occurrence 
of  broadening.  Schwartz  accepted  a  somewhat  similar  explanation,  and  postulated,  as 
the  result  of  vascular  injury,  a  looseness  of  the  attachment  of  the  head  to  the  neck. 
Perthes,  whilst  recognizing  that  a  history  of  trauma  is  inconstant  and  is  a  somewhat 
slender  foundation  on  which  to  erect  a  comprehensive  view  of  the  pathogenesis,  in 
emphasizing  the  parallel  afforded  by  this  disease  and  the  condition  long  known  as  osteo- 
chondritis dissecans,  is  reluctant  to  relinquish  the  traumatic  theory.  These  are  amongst 
the  earlier  views.  More  recently,  Sundt,  who  recognizes  a  group  of  causative  factors,, 
puts  trauma  first — e.g.,  in  his  own  cases,  the  determining  factor  in  53'3  per  cent.  An 
interesting  example  of  the  apparent  close  relationship  between  trauma  and  the  onset  of 
this  disease  is  reported  by  Elmslie,-^  where  a  typical  pseudo-coxalgia  developed  in  a  hip- 
joint  which  a  year  before  had  been  subjected  to  the  violence  of  a  traumatic  dislocation. 

In  my  own  series,  information  regarding  the  potency  of  this  factor  is  scanty  ;  in  not 
more  than  one-third  of  the  cases  can  a  history  of  injury  be  elicited,  and  in  but  two  was  it 
in  any  way  reported  spontaneously  by  the  parents  of  the  child.  The  incidence  of  trauma 
would  appear  to  be  just  as  frequent  in  other  affections  of  the  hip-joint — most  notably  in 
tuberculous  arthritis.  To  my  mind  the  importance  of  this  factor  should  not  be  over- 
emphasized on  evidence  derived  from  clinical  histories  alone.  Legg's  hypothesis  rests 
essentially  on  the  collateral  evidence  provided  by  his  special  sub-group  of  cases  associated 
with  congenital  hip  dislocations,  and  in  no  other  work  has  this  type  of  pseudo-coxalgia 
been  recorded  in  such  large  numbers.  Brandes,  on  the  contrary,  had  one  case  in  his 
collection  where  pseudo-coxalgia  developed  in  the  non-luxated  hip  only.  It  is  well  recog- 
nized that  in  many  cases  the  femoral  epiphysis  of  a  reduced  congenital  hip  dislocation 
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presents  bizarre  changes  when  studied  after  a  period  of  some  years.  Such  hip-joints, 
differ  widely  from  the  anatomical  normal.  Many  of  the  chan<>es  are  indicative  of  a  form 
of  arthritis  conveniently  termed  absorptive  arthritis  (Fairbank-"')  or  dry  arthritis. 
(Bargeilini-"^),  and  in  this,  flattening  of  the  femoral  head  is  often  a  striking  sign.  An 
example  is  seen  in  Case  35  {Group  IV)  of  my  own  series.  If  these  femoral  deformities- 
wiiich  arise  in  connection  with  congenital  hip  dislocations  are  to  be  considered  as  pseudo- 
eoxalgia  ])roper,  evidence  must  be  adduced  tt)  prove  the  occurrence  of  all  the  pre-existing 
phases  wliich  lead  up  to  the  stage  of  flattening,  e.g.,  fragmentation.  A  ruunber  of 
undoubted  cases  which  fulfil  these  requirements  are  illustrated  in  Legg"s  most  important 
contributions.  Three  such  cases  are  also  recorded  by  Fairbank,'"'  and  brief  reference  is 
made  to  similar  cases  in  a  number  of  other  contributions.  The  relative  frequency,  amongst 
the  deformation  changes  following  the  reduction  of  a  congenital  hip  dislocation,  of  those 
peculiar  to  true  pseudo-coxalgia,  compared  with  the  ill-defined  changes  of  absorptive 
arthritis,  is  a  matter  on  which  further  investigations  are  required.  From  a  comparatively 
small  number  of  personal  observations,  my  conclusions  are  in  favour  of  regarding  the 
latter  type  as  common,  and  the  former  as  rare. 

Bilateral  involvement  of  the  hip-joint  in  pseudo-coxalgia,  as  pointed  out  by  Perthes,, 
is  difficult  to  explain  on  the  assumption  of  a  universal  traumatic  theory.  An  attempt 
to  support  this  theory  from  the  experimental  side  has  been  made  independently  by  Legg 
and  by  Allison, ^'^  both  of  whom  have  failed  to  reproduce  the  lesion  in  animals  after  the 
infliction  of  injuries  to  the  head  of  the  femur. 

To  sum  up,  I  consider  that  there  is  little  more  than  a  mere  clinical  association  between* 
the  development  of  pseudo-coxalgia  and  the  previous  infliction  of  a  definite  injury  to  the 
hip-joint.  The  evidence  in  favour  of  establishing  a  causal  relationship  between  the  two 
is  of  suggestive  value  only,  and  in  my  opinion  the  traumatic  theory  must  still  be  regarded 
as  based  on  a  slender  foimdation.  This  view  is  held  by  a  number  of  other  writers. 
(Brandes,  Froelich,  Merine,  Mouchet,  and  the  French  school  in  general). 

Rickets. — Calve,  who  was  originally  responsible  for  the  view  that  pseudo-coxalgia 
was  a  rachitic  manifestation,  has  now  rejected  this  theory  ;  but  the  conception  has  per- 
sisted, and  has  passed  over  to  certain  German  observers,  notably  Fromme.'"  The  latter 
has  endeavoured  to  correlate  a  wide  variety  of  osseous  lesions  in  one  generic  class  labelled 
"late  rickets*.  In  this,  pseudo-coxalgia  is  linked  closely  with  such  conditions  as  apophysitis, 
of  the  tibial  tubercle  (Osgood-Schlatter  disea.se)  and  tarsal  scaphoiditis  (Kohler's  disease).. 

Signs  of  rickets  are  not  imcommonly  associated  with  pseudo-coxalgia.  Thus,  in  94 
cases  collected  by  Sundt  (including  his  own  considerable  series),  there  was  a  history  of 
rickets  in  32.  Careful  examination  on  this  point  has  been  made  on  all  the  patients  in  my 
series,  who  are  largely  hospital  cases  drawn  from  a  densely  populated  area  in  a  city  in, 
which  rickets  is  considered  almorit  a  normal  phase  of  childhood.  In  3  out  of  18  there  were 
well-marked  rachitic  .stigmata  ;  in  the  remaining  cases  where  in  the  records  "slight"  signs, 
of  rickets  are  noted,  these  were  of  a  degree  commonly  seen  in  children  of  all  types  in  the 
out-patient  departments.  Sundt  is  inclined  to  accept  rickets  as  also  a  possible  causative 
factor,  and  in  7  bilateral  eases  assumes  that  the  disea,se  was  founded  on  a  rachitic  basis. 

The  position  of  rickets  to  my  mind  is  exactly  that  of  trauma — purely  a  chance  associa- 
tion. The  strongest  evidence  against  the  rachitic  theory  is  the  radiographic  cycle  of  bony 
changes,  which  are  totally  unlike  the  changes  seen  in  any  part  of  the  skeletal  system  at 
any  stage  in  children  or  adolescents  suffering  from  rickets.  Apart  from  the  common  coxa- 
vara  deformity  of  the  rachitic  child,  the  hip-joint  shows  strikingly  few  changes,  and  is  an 
unreliable  index  of  the  activity  and  degree  of  the  rachitic  process  when  compared  with 
the  knee-joint  or  wrist-joint.  The  clinical  material  in  my  services  Ls  particularly  rich  in 
the  most  advanced  types  of  rickets  seen  in  childhood  and  in  adolescence,  and  a  scrutiny' 
of  the  large  collection  of  radiograms  available  has  been  carried  out  with  particular 
reference  to  this  point.  We  have  found  that  any  variation  in  type  in  the  upper  epiphysis, 
of  the  femur  is  rather  in  the  direction  of  the  assiunption  of  a  more  globular  form,  with  an 
accompanying  cupping  of  the  diaphysis.  Even  this  change,  in  my  experience,  is  com- 
paratively uncommon. 


400  THE     EKITISH    JOUENAL     OF     SURGERY 

Congenital  Abnormalities  of  Ossification. — By  a  process  of  exclusion,  Delitala  was 
driven  to  the  conclusion  that  the  changes  in  the  head  of  the  femur  were  developmental, 
and  indicative  of  an  abnormal  delay  in  the  formation  of  the  nucleus  of  the  epiphysis.  A 
similar  view  has  been  adopted  by  Weil.'^*  But  there  seems  to  be  little  if  any  evidence 
in  favour  of  this  theory.  Against  it  are  two  facts,  viz.,  the  common  appearance  of  pseudo- 
coxalgia  in  a  hip  previously  known  to  present  a  normal  femoral  head,  and  the  consistent 
age  of  onset  at  a  time  when  under  normal  circumstances  the  ossification  of  the  epiphysis 
is  well  matured, 

Syphilis.^ — It  is  agreed  by  all  that  the  clinical  signs  of  congenital  syphilis  are 
invariably  lacking,  and  that  the  specific  serum  test  is  rarely  if  ever  positive  in  pure  uncom- 
plicated pseudo-coxalgia.  (See  cases  in  Group  I  and  Group  II.)  There  are  the  strongest 
grounds  for  at  once  excluding  syphilis  absolutely  from  the  group  of  potential  etiological 
factors,  and  the  claims  of  Roberts, ^^  of  New  York,  for  the  recognition  of  this  disease  as  a 
syphilitic  osteochondritis,  must  be  regarded  as  based  on  unsound  evidence. 

Infection. — The  possible  role  of  infection  will  be  discussed  in  greater  detail  when  we 
come  to  deal  with  the  nature  of  the  morbid  changes  in  this  disease.  From  clinical  evidence 
alone  we  see  the  occasional  association  of  an  infective  process  with  pseudo-coxalgia, 
evinced  either  by  the  history  of  some  definite  preceding  acute  infective  illness,  or  by  the 
occurrence  of  coincident  signs  such  as  pyrexia  and  vague  ill  health.  As  examples  of  this 
relationship  may  be  quoted  the  cases  of  Perthes,  Brandes,  Taylor  and  Frieder,  and  Sundt, 
all  of  which  followed  a  mild  acute  polyarthritis,  and  the  two  cases  in  my  series  which  passed 
through  a  stage  of  pyrexia  for  which  no  other  cause  could  be  found. 

In  Group  IV  in  my  series  is  included  a  single  case  (Case  24)  of  flattening  of  the  head 
of  the  femur  in  a  hip-joint  which  was  the  former  seat  of  an  acute  post-scarlatinal  arthritis, 
one  of  three  such  cases  with  this  type  of  deformity  which  have  come  under  my  observa- 
tion. The  earlj^  radiographic  records  of  this  patient  are  not  in  my  possession,  and  as 
flattening  of  the  head  represents  a  late  result,  the  case  is  classed  as  a  coxa  plana  secondary 
to  a  known  specific  cause.  In  my  opinion  this  is  the  true  category  for  this  particular  case 
and  for  others  of  the  same  type.  They  should  not  be  regarded  as  examples  of  true  pseudo- 
coxalgia.  Here  again,  as  in  the  flattened  femoral  head  of  the  reduced  congenital  hip  dis- 
location, we  are  dealing  with  an  epiphyseal  deformation  which,  seen  in  the  late  stages 
only,  resembles  to  a  certain  degree  that  of  the  healed  stage  of  pseudo-coxalgia  proper. 

Variations  in  the  Activity  of  the  Endocrinal  Glands. — In  1909,  according  to  Perthes, 
Liiwen  showed  the  typical  radiographic  appearances  of  pseudo-coxalgia  in  a  cretin  of 
eleven  years  ;  but  this  is  an  isolated  observation.  Certain  observers  have  not,  however, 
been  prevented  from  traversing  those  realms  of  pure  conjecture  afforded  by  the  interplay 
of  the  endocrinal  glands.  Brandes  and  Sundt  have  both  relegated  this  disease  to  a  group 
of  bone  dystrophies  in  which  a  disturbance  in  balance  of  the  endocrinal  bodily  mechanism 
is  the  presumed  underlying  fundamental  cause.  This  is  'theory'  in  the  pure  sense  of  the 
term. 

MORBID    ANATOMY    AND     LIVING     PATHOLOGY. 

We  have  already  indicated  that  most  observers  have  been  dependent  on  the  assem- 
blance  of  clinical  and  radiographic  data  for  information  regarding  the  probable  nature  of 
pseudo-coxalgia,  and  we  have  further  stressed  the  fallacies  involved  in  the  correlation  of 
distinctive  radiographic  signs  with  any  single  pathological  lesion  of  bone.  With  a  clear 
understanding  of  these  limitations,  we  can  still  proceed  far  along  the  path  which  leads 
to  the  attainment  of  a  logical  conception  of  the  nature  of  the  disease  under  consideration. 
Before  proceeding  to  this  question,  it  is  necessary  to  review  certain  observations  which 
are  now  available  on  the  morbid  anatomy  and  the  living  pathology  of  pseudo-coxalgia. 

Kreuter^®  has  recently  had  an  opportunity  of  examining  a  hip- joint  during  an  autopsy 
in  a  boy  of  seven  years  who  was  known  to  have  a  bilateral  pseudo-coxalgia.  The  finer 
changes  in  the  femoral  head  described  by  this  author  did  not  appear  to  fit  any  one  picture, 
but  from  them  he  has  adduced  the  primary  lesion,  which  he  states  to  be  a  loss  of  elasticity 
in  the  articular  cartilage  of  the  femoral  epiphysis. 
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Four  surfjcons  have  succumbed  to  the  teniptiition  to  explore  the  upper  eiul  of  the 
fenuir  at  operation.  Legg  himself  opened  into  the  femoral  neck  in  one  of  his  original  cases, 
discovered  a  large  area  of  rarefaction  which  was  demonstrable  in  the  skiagrams,  and 
obtained  from  tlie  material  evacuated  a  growth  of  staphylococcus.  In  191.*$  Perthes 
removed  at  operation  a  small  piece  of  the  femoral  head  with  a  few  tags  of  synovial  mem- 
brane. On  histological  examination  the  latter  proved  to  be  normal,  but  the  interior  of 
the  epiphysis  exhibited  a  change  which,  in  brief,  consisted  of  the  replacement  of  cancellous 
bone  by  invading  buds  of  cartilage.  Perthes  considered  that  this  process  was  non- 
inflammatory in  type,  and  he  detined  the  lesion  as  being  essentially  subchondral  in  its 
location.  The  terminology  he  then  introduced  as  the  result  of  his  findings — viz.,  osteo- 
chondritis deformans — has  remained  attached  to  this  disease  ever  since,  and  is  one  of  the 
most  popular  of  its  titles. 

Kidner,''"  impressed  by  the  cavitation  appearances  in  the  neck  of  the  femur,  which 
he  looked  upon  as  indicating  the  presence  of  a  mild  form  of  osteomyelitis,  timnelled  into 
the  interior  of  the  neck  in  a  boy,  age  5,  with  a  typical  pseudo-coxalgia.  From  the  cavity 
was  curetted  debris,  which  on  cultivation  showed  the  presence  of  a  Staphylococcus  aureus. 
The  process  of  healing  in  this  cavity  was  followed  in  subsequent  radiograms,  and  it  was 
claimed  that  the  operation  hastened  this,  and  indirectly  diminished  the  ultimate  degree 
of  deformation  of  the  femoral  epiphysis. 

An  elaborate  histological  description  of  the  changes  in  the  femoral  head  has  recently 
been  provided  by  Phemister^*  from  a  study  of  a  portion  of  the  epiphysis  removed  after 
curettage  of  its  interior.  The  contents  gave  no  microbic  growth,  but  the  changes 
demonstrated  in  the  tissue  removed  were  said  to  be  typical  of  an  old  infective  lesion  of 
bone,  and  probably  of  pyogenic  origin.  At  operation  the  joint  cavity  gave  evidence  of 
the  presence  of  an  active  synovitis,  but  the  articular  surface  of  the  deformed  head  retained 
its  normal  sheen.  These  findings  and  their  interpretation  must  be  considered  as 
significant,  coming  as  they  do  from  a  recognized  authority  on  the  pathological  histology 
of  bone. 

THE    SIGNIFICANCE    OF    THE    CLINICAL   AND    RADIOGRAPHIC    SIGNS. 

There  is  obvious  room  for  wide  variations  in  the  conclusions  which  may  be  draw'n 
by  any  particular  observer  from  a  study  of  the  clinical  and  radiographic  manifestations. 
It  is  convenient  at  this  juncture  to  bring  forward  a  conception  which  one  regards  as 
reasonably  logical,  and  which  has  been  already  foreshadowed  in  the  analysis  and  resulting 
criticisms  introduced  into  our  survey  of  the  field  of  etiology  and  pathogenesis. 

In  my  ow^n  view  there  is  strong  evidence  upon  which  we  can  base  a  conception  of  this 
disease  as  essentially  inflammatory,  and  exhibiting  clinical  phases  and  types  of  varying 
intensity.  The  morbid  process  on  the  whole  would  seem  to  belong  to  the  type  of  inflanmia- 
tory  bone  lesion  in  which  the  infective  agent  is  of  attenuated  dosage  or  potency.  The 
whole  clinical  and  radiographic  picture  is  in  accordance  with  this  point  of  view.  Thus,  we 
may  stress  the  clinical  signs  of  irritability  of  the  hip-joint,  so  marked  in  those  cases  where 
there  is  a  continuance  of  total  nmscle  spasm  for  lengthy  periods,  and  the  occasional 
presence  of  pyrexia  or  the  general  signs  of  ill  health.  Again,  we  see  the  participation 
of  all  the  elements  of  the  joint  in  a  cycle  of  changes  appreciable  to  our  radiographic 
vision,  and  localized  to  the  osseous  tissue  of  the  cartilage-clothed  femoral  epiphysis, 
metaphysis.  and  acetabulum.  The  definite  early  changes  seen  in  the  last  situation  have 
already  been  emphasized,  and  to  my  mind  they  constitute  a  sign  of  the  greatest  value  in 
relation  to  the  evolution  of  our  present  thesis.  In  further  support  of  this  we  may  add 
the  important  histological  investigations  of  Phemister  described  above.  The  clinical 
association  of  pseudo-coxalgia  with  pre-existing  infective  conditions  has  already  been 
considered  :  but  one  does  not  (piote  this  as  necessarily  sound  contributory  evidence,  for 
I  believe  that  there  exist  hip-joint  deformations  of  infective  origin  in  which  flattening  of 
the  head  of  the  femur  is  the  outstanding  change,  and  which  should  not  be  included  in  the 
category  of  pseudo-coxalgia  (see  Group   IV). 
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It  is  a  matter  of  universal  agreenvent  that  in  the  morbid  changes  the  cartilaginous 
lining  of  the  liip-joint  retains  its  gross  integrity,  and,  as  far  as  is  known,  its  histological 
structure  imchanged.  If,  then,  we  are  to  apply  a  pathological  label  to  the  disease  at  this 
,stage  in  the  argument,  that  of  'osteochondritis  deformans'  introduced  by  Perthes  is  to 
be  considered  worthy  of  adoption. 

Whilst  from  radiographic  investigations  the  earliest  changes  are  seen  to  be  located 
in  the  epiphysis,  we  are  not  justified  in  assuming  that  here  is  the  starting-point  of  the 
morbid  process.  Drehmann  (quoted  by  Brandes),  also  on  radiographic  evidence,  considers 
that  the  primary  change  is  seen  in  the  neck  on  the  under  surface  of  the  epiphyseal  disc, 
and  he  is  not  alone  in  this  opinion.  In  the  early  paper  of  Waldenstroem,  where  a  series 
of  imdoubted  cases  of  pseudo-coxalgia  were  reported  as  a  special  form  of  primary 
tuberculous  osteomyelitis  of  the  femoral  neck,  the  localization  of  the  supposed  neck 
lesions  was  discussed  in  relation  to  the  vascular  supply  of  the  upper  end  of  the  femur. 
He  tried  to  show  tliat  the  area  of  the  neck  involved  represented  the  territory  supplied 
by  the  upper  leash  of  metaphyseal  vessels  (Lexer).  The  changes  in  the  head  were  thus 
considered  to  be  secondary,  and  this  view  is  still  held  by  this  author,  although  he  has 
rejected  the  idea  that  the  lesion  is  a  manifestation  of  a  mild  tuberculous  infection. 

There  is  really  no  evidence  available  which  will  enable  us  to  deal  finally  with  this 
question  of  priority,  and  it  matters  little  whether  we  regard  the  initial  site  of  the  lesion 
either  as  epiphyseal  or  diaphyseal.  The  infiuence  of  Lexer's  work  on  the  vascular  supply 
of  the  epiphyseal  region — investigations  almost  entirely  limited  to  the  anatomical  con- 
ditions in  early  infancy — has  led  to  a  too  hard  and  fast  reliance  on  the  scheme  typified  by 
the  apparent  complete  lack  of  interconununication  between  each  individual  leash  of 
blood-vessels.  It  is  more  logical  in  this  connection  to  look  upon  the  vascular  supply  of  the 
components  of  the  hip-joint  in  a  child  as  a  single  imit.  During  the  age  period  favoured  by 
pseudo-coxalgia  the  supply  of  the  metaphyseal  region  affords  a  greater  opportunity  for 
the  settling  of  blood-borne  infections  than  the  less  well  vascularized  synovial  membrane  ; 
thus  we  see  the  dominance  of  the  subchondral  changes.  With  the  approach  of  adolescence 
the  discrepancy  between  the  two  supplies  is  less  marked,  and  the  joint  proper  is  more 
likely  to  show  early  invoh'ement  :    that  is,  the  lesion  is  likely  to  be  a  true  arthritis. 

We  shall  not  leave  this  inquiry  into  the  role  of  the  vascular  supply  of  the  upper  end 
of  the  femur  without  emphasizing  what  should  be  realized  more  widely,  viz.,  that  the 
function  of  the  ligamentum  teres  is  not  that  of  a  vascular  carrier,  and  that  the  few  vessels 
it  contains  in  early  childhood  supply  merely  a  small  area  of  superficial  cartilage  cor- 
responding to  its  femoral  attachment  (Walmsley^").  The  obliteration  of  an  imaginary 
supply  in  this  structure  following  injuries  of  the  hip-joint  has  been  quoted  in  support  of 
the  traumatic  theory  of  pathogenesis. 

Whether  we  accept  the  view  that  the  changes  of  pseudo-coxalgia  represent  a  mild 
infiamnvatory  disease  of  bone — an  osteochondritis — or  not,  it  is  natiu'al  to  inquire  if 
similar  radiographic  appearances  can  be  found  in  other  anatomical  situations,  and  if  so 
under  what  conditions.  Attention  has  been  drawn  to  the  close  resemblance  of  certain 
transformation  changes  of  the  femoral  head  to  those  which  are  seen  in  the  tarsal  scaphoid 
in  the  condition  known  as  Kohler's  disease.  Both  lesions  have  certain  clinical  features 
in  common,  inasmuch  as  the  subjective  phenomena  are  often  silent,  are  relatively  transient, 
and  are  preceded  and  outlasted  by  the  objective  osseous  changes.  In  the  stage  where 
the  scaphoid  contour  is  reduced  to  a  thin  disc,  with  its  bony  texture  showing  as  a  dense 
plaque,  one  of  the  phases  of  the  femoral  epiphysis  in  pseudo-coxalgia  is  recalled.  There 
is  one  important  difference,  however,  for  the  scaphoid  is  believed  to  return  always  to  the 
normal.  Then  again,  the  average  age  incidence  in  this  latter  disease  is  lower  ;  it  is 
probably  never  seen  after  the  sixth  year. 

The  condition  known  as  apophysitis  of  the  tibial  tubercle  (Osgood-Schlatter  disease) 
has  also  been  cited  as  constituting  a  parallel  bone  change.  There  does  not  appear  to  be 
any  constant  radiographic  picture  in  apophysitis  of  the  tibial  tubercle,  as  far  as  one  can 
ascertain  from  a  limited  number  of  personal  observations.     The  clinical  predilection  of 
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this  lesion  is  also  for  a  jjcriod  later  than  that  of  pseiulo-eoxaljfia.  l)iit  in  its  general  course, 
on  the  whole,  the  parallelism  is  suniciently  striking. 

The  French  school,  following  the  lead  of  Froelich,''"  have  boldly  grouped  these  three 
conditions  under  the  term  *  osteoehondrite  de  croissanee  '.  A  single  observation  is  on 
record  of  the  coincidence  of  pseudo-coxalgia  and  tarsal  scaphoiditis  in  the  same  patient 
(Ilcrtz^i),  and  it  lias  been  suggested  by  St)rrel  that  a  systematic  radiographic  investigation 
ol'  the  tarsus  should  be  made  in  all  cases  of  pseudo-coxalgia.  IJut,  as  pointed  out,  these 
allVctions.  whether  related  or  not,  tend  to  appear  at  different  periods  of  life,  so  that  their 
coexistence  is  likely  to  be  infrctpient. 

This  view  has  received  a  considerable  measure  of  support,  and  its  author  believes 
that  all  three  conditions  are  due  to  an  infection  by  pyogenic  organisms  of  attenuated 
virulence.  We  may  state  here  that  from  personal  observations  the  association  of  trauma 
with  scaphoiditis  and  tibial  apophysitis  appears  to  be  entirely  fortuitous. 

FLATTEXIXC;    OF  THE    HEAD    OF  THE  FEMUR    IX   OTHER  CONDITIOXS. 

^Ve  may  now  return  to  a  final  review  of  the  cases  in  Group  IV  of  my  series,  to  which 
attention  has  been  directed  from  time  to  time.  This  represents  a  selection  from  a  larger 
series  of  morbid  hip-joints  which  show  a  deformation  of  the  head  of  the  femur,  at  first  sight 
resembling  the  healed  stage  of  pseudo-coxaliga.  I  have  included  these  under  the  title  of 
"coxa  plana",  a  term  introduced  originally  by  Waldenstroem,  and  now  adopted  by  Calve. *- 
The  flattening  of  the  femoral  head  in  this  miscellaneous  group  is  to  be  regarded  as  a 
secondary  change,  and  relatively  unimportant  when  compared  with  the  primary  lesion 
alTecting  other  joint  elements.  With  the  exception  of  Case  35,  a  bilateral  congenital 
dislocation  of  the  hip-joints,  the  only  radiographic  records  in  my  possession  are  those 
in  which  the  flattened  head  has  already  attained  the  stage  depicted  in  the  illustrations. 
This  deficiency  is  of  course  of  little  moment  in  Cases  31  and  32,  which  are  examples 
of  the  flattening  which  is  occasionally  seen  in  tuberculous  arthritis  of  the  hip-joint,  but  it 
tends  to  render  less  convincing,  perhaps,  the  distinction  which  exists  between  such 
examples  as  Cases  29  and  33  and  pseudo-coxalgia  proper. 

In  the  first  of  these,  Case  29  {Fig.  393),  tuberculous  osteomyelitis  of  the  femoral  neck, 
the  flattened  head  is  of  a  degree  and  type  seen  in  some  cases  of  pseudo-coxalgia  :  in  the 
neck.  howe\er,  there  is  a  striking  change  which  is  quite  distinctive,  a  focus  of  chronic 
osteomyelitis  which  had  given  clinical  evidence  of  its  presence  by  the  formation  of  an 
extra-articular  abscess.  The  appearance  here  should  be  contrasted  with  the  pattern-like 
•foci'  seen  in  the  cases  of  pseudo-coxalgia  illustrated  in  Figs.  378  and  381. 

In  the  post-scarlatinal  arthritis  which  shows  a  flattened  head  (Case  33),  the  radio- 
graphic appearances  are  totally  unlike  the  later  stage  of  true  pseudo-coxalgia,  so  that  the 
distinction  here  is  evident  at  once. 

It  is,  I  think,  certain  that  flattening  of  the  head  of  the  femur  may  occur  in  a  number 
of  hip-joint  a  flections  which  are  in  no  way  related  to  pseudo-coxalgia,  either  as  a  temporary 
phase  preceding  total  destruction,  or  as  an  end-result.  Such  flattening  is  of  a  secondary 
nature,  and  its  evolution  is  probably  dependent  on  a  combination  of  factors  :  in  the  earlier 
stages  anitmia,  and  in  the  later  stages  static  influences.  The  clinical  and  radiographic 
features  as  a  whole  in  most  of  these  cases  differ  markedly  from  those  of  pseudo-coxalgia, 
but  confusion  may  arise  where  flattening  of  the  femoral  head  is  seen  to  accompany  an 
osteomyelitic  j)rocess  in  the  femoral  neck.  I  believe  that  cases  of  the  type  of  Cases  29 
and  31  have  occasionally  been  included  in  the  class  of  pseudo-coxalgia,  but  without  due 
reason.  Three  years  ago*''  I  emphasized  the  distinction  between  these  cases  of  secondary 
flattening  an(i  pseudo-coxalgia  proper,  and  further  investigations  have  strengthened  my 
belief  in  this  conception.  This  group  has  been  referred  to  in  this  paper  for  convenience 
under  the  heading  of  coxa  plana,  but  this  term  is  utilized  in  a  sense  contrary  to  that  of 
AValdenstroem  and  Calve,  who  would  also  include  pseudo-coxalgia.  which  in  their  view 
may  be  the  ultimate  expression  of  several  widely  differing  etiological  factors,  e.g., 
trauma,   infection,  constitutional   or  congenital  causes.     Waldenstroem  classifies  hip-joint 
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deformations  into  three — coxa  vara,  coxa  valga,  and  coxa  plana — thereby  emphasizing  the 
opinion  that  pseudo-coxalgia  is  not  a  true  entity.  This  little  group  of  cases  in  my  series 
has  been  introduced  in  juxtaposition  to  the  cases  of  undoubted  psexido-coxalgia  in  order  to 
strengthen  the  conception  which  one  considers  to  be  absolutely  logical — viz.,  that  pseudo- 
coxalgia  is  a  definite  pathological  entity  with  a  single  etiological  basis.  It  is  a  striking 
fact  that  the  radiographic  picture  of  pseudo-coxalgia  is  mimicked  best  of  all  by  those 
conditions  in  which  there  is  no  doubt  as  to  the  existence  of  an  inflammatory  lesion — i.e., 
osteomyelitis — of  the  femoral  neck. 

THE    RELATION   OF    PSEUDO-COXALGIA    TO    ARTHRITIS    DEFORMANS 

JUVENILIS     COXJE. 

We  see  reappearing  from  time  to  time  in  the  literature  on  this  disease  references 
to  its  relationship  to  that  affection  of  the  hip-joint  known  as  arthritis  deformans  juvenilis. 
A  scrutiny  of  this  literature  shows  that  there  is  a  definite  confusion  as  to  the  exact  nature 
of  arthritis  deformans  juvenilis,  or  even  doubts  as  to  its  probable  existence.  We  have 
seen  how  the  first  recognition  of  pseudo-coxalgia  by  the  Teutonic  surgeons  was,  in  essence, 
the  isolation  of  a  special  form  of  arthritis  deformans  juvenilis,  and  then  the  withdrawal 
of  pseudo-coxalgia  from  this  category. 

The  two  diseases  may  be  considered  together  for  the  purposes  of  contrast  and  cor- 
relation. In  the  first  place  it  must  be  obvious  to  anyone  who  has  made  a  comprehensive 
investigation  of  a  large  series  of  hip-joint  affections,  that  whilst  pseudo-coxalgia  is  not 
uncommon,  a  hip-joint  lesion  corresponding  to  the  arthritis  deft)rmans  juvenilis  of  the 
German  writers  is  so  rare  as  to  be  virtually  non-existent  during  the  age  period  at  which 
the  former  appears.  This  fact  simplifies  our  perspective  view  of  pseudo-coxalgia,  for  it  is 
quite  certain  that  every  case  reported  in  the  literature  as  an  arthritis  deformans  juvenilis 
in  a  child  was  an  example  of  the  former  disease.  An  interesting  illustration  of  this  may 
be  seen  in  the  article  of  Preiser**  in  1907  on  arthritis  deformans  juvenilis  where  a  skiagram 
is  reproduced  which  shows  the  typical  fragmentation  stage  in  the  head  of  the  femur. 

The  question  now  arises  as  to  the  period  of  life  to  which  arthritis  deformans  juvenilis, 
if  it  exists,  may  be  allocated.  This  point  may  be  settled  by  a  reference  to  the  hip-joint 
affections  in  my  series  included  in  Group  III.  It  will  be  seen  that  this  chronic  joint 
lesion  is  definitely  an  affection  of  the  adolescent  period,  that  considerable  distortion  of 
the  head  occurs  as  an  end-result,  in  common  with  other  signs  of  true  arthritis,  and  that  the 
tendency  is  for  the  changes  in  the  hip-joint  to  progress  slowly  but  surely  in  the  direction 
of  the  production  of  vdtimate  ankylosis.  We  do  not  need  to  do  more  than  contrast  this 
picture  with  that  of  pseudo-coxalgia,  either  in  its  varied  phases  in  childhood  or  in  adult  life. 

The  youngest  patient  in  this  little  group  {Case  24)  showed  the  onset  of  symptoms 
at  the  age  of  fourteen,  and  it  was  considered  for  some  time  that  here  was  an  example  of 
bilateral  pseudo-coxalgia  arising  at  an  imusually  late  age.  I  have  now  definitely  assigned 
this  case  to  the  arthritis  deformans  juvenilis  class,  but  I  consider  it  represents  a  bridge,  as 
it  were,  between  the  pseudo-coxalgias  and  arthritis  deformans  juvenilis,  and  in  my  opinion 
it  illuminates  the  pathological  inter-relationship  between  these  two  affections.  This  I 
consider  to  be  as  follows  :  The  type  of  infection  which  produces  the  lesions  characteristic 
of  pseudo-coxalgia  at  a  certain  period  of  childhood  will,  at  a  later  stage,  produce  a  lesion 
of  the  hip-joint  which  on  radiographic  and  clinical  evidence  belongs  to  the  class  of  true 
arthritis — chronologically  another  definite  entity.  The  reason  for  this  difference  in 
reaction  of  the  joint  structures  to  infection  is  an  anatomical  one,  and  it  is  suggested  that 
it  is  dependent  on  those  changes  in  the  vascular  supply  of  the  hip-joint  which  appear 
with  approaching  adolescence,  and  which  have  already  been  considered. 

THE    RELATION    OF    PSEUDO-COXALGIA    TO    TUBERCILOSIS    OF    THE 

HIP-JOINT. 

In  the  introduction  to  this  paper  we  assumed  that,  from  the  first  recognition  of 
pseudo-coxalgia,    it    was    universally    conceded    to    be    a    non-tuberculous    affection.     No 
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substMjuent  investigations  have  sliaken  this  eonception,  and  it  is  unnecessary  to  do  more 
than  merely  record  this  continued  unanimity.  We  may  refer  in  passing  to  the  consis- 
tently negative  results  of  the  tuberculin  skin  reaction  (the  diagnostic  limitations  of  which 
are  fully  appreciated)  in  Group  I  of  our  series,  as  compared  with  the  positive  reactions 
seen  in  the  five  tuberculous  hip  lesions  in  Group  IV. 

CONCLUSIONS    IN    REGARD    TO    ETIOLOGY    AND    PATHOGENESIS. 

1.  Pseudo-eoxalgia.  or  osteochondritis  deformans  juvenilis  c()xa\  is  an  inflammatory 
lesion  of  the  upper  end  of  the  fenuu-,  the  changes  being  subchondral  in  location. 

2.  The  condition  is  most  probably  due  to  a  definite  infection  of  low-grade  virulence. 
It  is  impossible  to  postulate  the  exact  site  of  the  primary  implantation  of  the  infection, 
wliieh  reaches  the  femur  by  the  blood-stream  ;  in  the  well-marked  active  phase  all  the 
joint  elements  participate  in  the  cycle  of  osseous  changes. 

a.  The  disease  is  to  be  regarded  as  a  definite  pathological  entity  amongst  the  hip- 
joint  affections  of  childhood. 

4.  Pseudo-eoxalgia  shows  a  definite  predilection  for  the  second  half  of  the  first  decade 
of  life. 

5.  In  the  period  of  adolescence,  the  reaction  of  the  hip-joint  to  the  type  and  grade 
of  infection  which  }>roduces  pseudo-eoxalgia  at  an  earlier  age,  is  manifested  by  the  produc- 
tion of  an  arthritis  deformans.  Arthritis  deformans  juvenilis  is  never  seen  during  the  age 
period  appropriate  to  pseudo-eoxalgia. 

TREATMENT. 

The  tendency  towards  the  occurrence  of  spontaneous  recovery  in  pseudo-eoxalgia 
is  common  knowledge.  We  have  seen  how  the  duration  of  those  subjective  signs  which 
indicate  the  existence  of  joint  irritability  may  vary  considerably,  how  the  ultimate  shape 
of  the  femoral  head  may  occasionally  be  little  changed  from  the  normal  or  may  be  con- 
spicuously deformed,  and  how  the  resulting  abnormal  hip-joint  may  in  adult  life,  in 
response  to  the  incidence  of  strain  or  infection,  become  a  source  of  disability  to  its  possessor. 
It  is  thus  pertinent  to  consider  the  possibility  of  so  influencing  the  conditions  of  the  hip- 
joint  as  to  produce  an  arrest  of  the  steady  march  of  the  bony  changes  in  order  to  ensure 
as  full  restoration  of  the  femoral  head  as  may  be  possible. 

This  problem  resolves  itself  into  a  consideration  of  the  effects  of  the  conservative 
manoeuvres  of  immobilization  and  protection  of  the  hip-joint,  and,  at  the  other  extreme, 
the  applicability  of  operative  treatment  directed  towards  the  eradication  of  localizable 
inflammatory  foci  in  the  epiphysis  or  diaphysis. 

IMMOBILIZATION    AND    PROTECTION    OF    THE    HIP-JOINT. 

There  has  been  no  definite  lead  as  to  the  value  or  otherwise  of  these  therapeutic 
measures  in  the  literature  on  this  subject  until  the  appearance  of  the  recent  monograph 
of  Sundt.  Such  data  have  been  difficult  to  obtain  in  patients  who  as  a  routine  achieve 
recovery  with  no  apparent  disability.  In  my  own  investigations  I  have  endeavoured 
to  ascertain  the  influence  of  inunobilization  of  the  hip  with  protection  from  weight- 
bearing,  as  depicted  in  successive  radiograms.  In  a  number  of  patients,  jKirticularly 
those  seen  at  the  first  examination  with  com])lete  fixation  of  the  hip  by  spasm,  or  where 
an  adduction  contracture  existed,  inunobilization  has  been  carried  out  over  varying 
periods.  Also  in  a  few  patients  the  hip-joint  affection  had  been  treated  as  a  tuberculous 
one  by  the  conventional  methods  before  they  came  under  my  observation. 

My  conclusions  may  be  summarized  as  follows  : — 

1.  That  where  the  onset  of  symptoms  coincides  with  the  existence  of  very  early 
radiographic  changes — e.g.,  simple  flattening  before  the  stage  of  fragmentation — inuno- 
bilization, instituted  at  once  and  maintained  for  a  year  or  longer,  may  help  to  retard, 
but  will  not  avert,  the  cycle  of  bony  changes.      It  is  still  possible,  however,  that  in  these 
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circumstances  the  final  deformation  of  the  femoral  head  may  be  of  a  less  degree  than 
in  the  average  untreated  case.     Such  opportunities  are  rare. 

2.  There  is  no  evidence  to  show  that  these  measures  in  any  way  influence  the  train 
of  bony  changes  when  these  are  well  advanced  at  the  time  of  the  onset  of  symptoms. 
Progressive  dissolution  signs  can  be  followed  in  such  cases  in  the  femoral  epiphysis  diu'ing 
the  period  of  immobilization  (see  Fig.  369).  The  bilateral  Case  9  in  my  series  at  first  sight 
appeared  to  offer  a  striking  proof  of  the  influence  of  body-weight  on  the  contour  of  the 
epiphysis  during  the  active  stage.  Here,  the  hip  which  had  given  rise  to  symptoms  was 
immobilized  for  two  years,  and  at  the  end  of  this  time  the  femoral  head  showed  a  less 
advanced  degree  of  flattening  than  was  exhibited  by  the  'silent"  hip  on  which  body-weight 
has  been  carried  continuously.  But  we  have  no  evidence  that  the  primary  bone  changes 
began  simultaneously  in  the  two  hips,  and  in  the  final  radiograms  there  is  less  difference 
in  the  two  sides  than  before  (see  Figs.  365  and  366). 

Sundt  has  been  able  to  watch  the  effects  of  treatment  or  lack  of  treatment  over  a 
prolonged  period  in  three  groups  of  cases,  as  follows:  (1)  Nineteen  cases  in  which  the  hips 
were  immobilized  for  two  years  ;  (2)  Sixteen  cases  where  the  hips  were  immobilized  for 
one  year  :  and  (3)  Twenty-three  cases  which  were  allowed  complete  freedom.  His  opinion 
is  quite  definite  that  no  difference  in  the  degree  of  deformation  was  foimd  in  the  three 
groups.  At  the  same  time,  in  spite  of  such  negative  findings,  I  consider  that  it  is  a  sound 
practice  to  immobilize  these  hip-joints  for  a  reasonable  period  in  cases  where  sjjasni  is 
marked,  or  where  there  is  a  considerable  limitation  of  the  range  of  abduction.  For  the 
latter  contracture  it  is  further  advisable  to  overcome  this  limitation  by  gentle  stretching 
under  an  anfesthetic,  a  procedure  recommended  amongst  others  by  Muirhead  Little, ^^ 
Schwartz,  and  Brandes.  There  are  no  definite  reasons  for  the  adoption  of  a  prolonged 
period  of  immobilization  ;  but  it  is  reasonable,  in  view  of  the  average  pace  of  the  bony 
changes,  to  make  this  at  least  six  months. 

OPERATIVE    EXPLORATION    OF    THE    HIP- JOINT. 

Kidner  has  axlvocated  early  exploration  of  the  interior  of  the  femoral  neck  as  a 
logical  method  of  removing  what  he  regards  as  the  primary  focus  of  the  disease.  In  the 
one  case  he  has  reported,  it  is  claimed  that  the  ultimate  deformity  of  the  head  was  thereby 
lessened.  On  the  other  hand,  Phemister's  single  operation  was  an  arthrotomy,  and 
involved  as  a  curative  measure  the  curettage  of  the  interior  of  the  femoral  epiphysis. 
Judged  from  a  therapeutic  standpoint,  it  must  be  stated  that  in  neither  of  these  operations 
was  the  period  of  subsequent  observations  of  sullicient  length  to  be  convincing.  Whilst 
the  information  resulting  from  the  exploratory  operation  of  Phemister  has  been  of  con- 
siderable interest  and  value  in  the  study  of  the  pathogenesis  and  morbid  anatomy  of  this 
disease,  there  appears  to  be  no  sound  surgical  reason  for  its  further  advocacy.  As  a 
precedent  such  an  operation  is  dangerous,  for  there  may  arise  a  host  of  imitators  less 
competent  to  restrict  its  range  of  action  than  its  introducer. 

SUMMARY. 

1.  Pseudo-coxalgia  or  osteochondritis  deformans  juvenilis  coxje  is  a  definite  entity 
representing  the  reaction  of  the  metaphyseal  region  of  the  upper  end  of  the  femur  to 
the  stimulus  of  an  infective  agent  of  attenuated  virulence. 

2.  The  condition  is  comparable  with  the  arthritis  deformans  juvenilis  coxae  which  is 
seen  solely  in  adolescents,  and  which  represents  at  this  age  period  the  reaction  of  the 
hip-joint  to  an  infective  agent  of  a  similar  type. 

3.  The  whole  cycle  of  radiographic  changes  is  peculiar  to  pseudo-coxalgia  alone. 
They  precede  and  outlast  the  clinical  phenomena.  The  final  picture  is  dominated  by  the 
deformation  of  the  head  of  the  femur,  which  is  enlarged  and  flattened.  The  acetabulum 
in  its  final  form  can  no  longer  contain  the  whole  of  the  expanded  head. 

4.  Deformation  of  the  head  of  the  femur  with  flattening  and  expansion  is  seen  also 
in  conditions  distinct  from  pseudo-coxalgia  during  childhood.     There  is  no  evidence  to 
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show  that  in  those  conditions  the  typical  structural  osseous  changes  of  ])seu(io-eoxalj;ia 
have  preceded  the  stage  of  flattening.  At  certain  stages  the  cHnical  and  radiographic 
pictures  of  the  two  groups  of  affections  may  show  considerable  resemblance.  'IMiis  applies 
particularly  to  cases  of  primary  tuberculous  osteomyelitis  of  the  femoral  neck. 

5.  In  the  conditions  known  as  tarsal  scaphoiditis  (Kciiiler's  disease),  and  apophysitis 
of  the  tibial  tubercle  (Osgood-Schlatter  disease),  bony  elianges  j)arallel  to  those  in  pseudo- 
coxalgia  are  found. 

6.  Conservative  treatment  directed  towards  the  elimination  of  weight-bearing  has 
no  proved  influence  on  the  train  of  morbid  changes,  but  its  application  is  iiulicated  during 
the  stage  of  prominent  symptoms.  Operative  treatment  directed  towards  the  renio\al  of 
the  dominant  lesion  has  no  present  place  in  the  therapeutics  of  this  disease. 

During  the  whole  course  of  my  observations  I  have  had  the  valuable  co-operation  of 
my  radiological  colleagues.  Dr.  J.  M.  W.  Morison  and  Dr.  A.  E.  Barclay,  to  whose  unstinted 
help  I  here  pay  tribute. 
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NON-UNION     OF     FRACTURES. 

By    H.    J.    WAKING    and    E.    T.    C.    MILLIGAX,    London. 


This  paper  on  non-union  of  fractures  deals  with  two  classes  of  cases  typical  of  the  end- 
results  of  bone  injuries  which  have  resisted  treatment  to  bring  about  union  : — 

I.     Cases  in  which  Apposition  Obtains. — In  these  the  fractured  bones  are  in  alinement, 
and  a;-ray  photographs  show  the  fractured  ends  together.     In  some,  apposition  was  never 
disturbed  by  the  original   injury,    the  fracture   line  being  transverse  or  slightly  oblique. 
In  others,  apposition  had  been 
brought     about      by     previous 
operative      treatment     at     the 
hands  of  other  surgeons   in  an 
attempt  to  induce  union — wir- 
ing  and    plating    having    been 
practised.     The   fractured  ends 
remain   in   contact,    but    union 
lias  failed  {Fig.  421). 


Fig.  401. — Sliows  non-united  fracture 
of  humerus  with  gap  between  fractured 
ends. 


Fig.  402. — Casi-  0.  .*ho'.vs  non-union  of  hinnci-ii^  wlih  false  joint  and 
ansrulation  forwards.  Tlie  line  of  fracture  of  the  lower  fratrnicnt  is  transverse. 
In  the  upper  frasment  it  is  .^liKhtly  oblique,  due  to  the  small  third 
fragment  uniting  to  the  upper  fragment. 


II.  Cases  where  there  is  Want  of  Apposition  from  Longitudinal  Displacement. — In  these 
the  fractured  ends  are  separated  by  a  gap  of  varying  length  due  to  loss  of  bone,  with 
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(Fig.  419)  or  without  {Fi}>.  tOl)  a  lij^id  parallel  bone  preventiii<>:  tlie  fractured  ends  from 
eoniinj)-  into  apposition,  as  for  instance  in  the  leg,  where  an  unfraetured  fibula  prevents 
the   fractured    ends  of   the    tibia    from    approximating. 


Class  I.  Cases  where  Apposition  Obtains. — It  may  be  stated  tliat  in  certain  areas 
in  some  lon«>-  bones  there  is  at  times  a  definite  tendency  to  failure  of  repair  after 
certain  types  of  fractures,  even  thoufjh  apposition  obtains  and  all  sound  princijjles  of 
treatment  have  been  carefully  carried  out.  These  areas  are:  (1)  The  middle  two-fourths 
of  the  shaft  of  the  humerus  (Figs.  402,  413,  421)  ;  (2)  The  lower  third  of  the  shaft  of 
the  tibia  ;  (3)  The  neck  of  the  femur  ;  (4)  The  upper  third  of  the  shaft  of  the  femur 
(Fig.  103)  ;  (5)  The  middle  third  of  the  shaft  of  the  femur  (Fig.  404).  In  (4)  and  (5) 
severe  prolonjied  infection  usually  precedes  the  occur- 
rence of  non-union. 


if   U|iiici'  thiiil   111   tcmiii- 


Fl(i.  404.  -.^liOwiiiLT  L-'uiiMuii  uuiiiid  til 
mukllc  of  sliaft  of  femur.  Tliere  is  a  Ran 
between  the  ends  wliicli  is  imperfectly  fillc<l 
with  iiii'^shapen,  irremilar  callus.  Xou-union 
lia»l  resjulted.  altliou'.'li  boiie-trraftin;;  and 
jilatiiitr  had  been  practised  by  others.  A 
dischartrinu'  sinus  has  up  to  the  present  pre- 
ventetl  us  from  performini;  the  operation  of 
comminution  and  impaction. 


In  rnuufected  and  simple  fractures  wliere  non- 
union has  resulted,  the  line  of  fracture  is  almost 
always  transverse  or  slijihtly  oblicpie  :  non-union 
never  oceurrinj;  in  jjreatly  comminuted  or  impacted 
fractures.     The  fractured  ends,  apparently  normal  in 

structure,  are  in  apposition,  and  connected  together  with  fibrous  tissue,  often  very 
closely.  Alinement  is  good,  but  there  is  loss  of  power  and  rigidity  of  the  limb,  which  is 
almost  useless. 
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In  infected  fmctures,  the  inlierent  slii<><iishncss  to  repair  in  the  above-named  areas 
is  exaggerated.  The  fractured  ends  of  the  Ijone  are  dense,  hard,  and  l)rittle,  with  no 
resemblance  to  normal  architecture  of  bone.  They  are  covered  by  tough  adherent 
white  fibrous  tissue,  containing  no  bone-forming  elements.  The  periosteum,  too,  is 
replaced  by  fibrous  tissue,  and  being  very  adherent  does  not,  easily  peel  off  the  bone, 
as  does  normal  periosteum.  The  medullary  canal  is  closed  with  hard  brittle  bone.  This 
condition  extends  a  variable  distance  from  the  line  of  fracture,  and  the  ends  of  the 
bone  are  sometimes  conical.  'I'he  line  of  fractiu-e  is  transverse  or  slightly  oblique,  either 
from  the  original  injury,  or  more  often  from  loss  of  bone  fragments  by  sequestration 
or  exfoliation  in  an  originally  comminuted  fracture.  The  fractured  ends  are  in  apposi- 
tion,   and   alinement   is    good,    this  having    been    brought    about    in    most    cases  by    the 

])erformance  of  unsuccessful  operative  measures  such  as  wiring, 
plating,  or  bone-grafting.  The  surrounding  soft  tissues  are 
adherent  together  and  to  the  bone  by  fibrous  tissue.  This 
tissue  bleeds  readily,  and  the  bleeding,  coming  as  it  does  froni 
mnnerous  small  vessels,  is  diflicult  to  arrest.  It  imperils 
success  in  operative   treatment. 

Class  II.  Cases  in  which  there  is  Want  of  Apposition, 
with  Gap,  from  Longitudinal  Displacement  (Fi^s.  401,  419). — 
These  are  due  to  loss  of  bone  fragments  by  injury,  operative 
removal,  or  infection,  with  perhaj)s  ]jreventi()n  of  a})position 
by  a  rigid  i)arallel  bone  which  holds  the  fractured  ends  apart. 
as   in  the  leg  and  forearm  (Fig.  405). 

The  i)athological  condition  of  the  bones  found  at  opera- 
tion is  similar  to  that  described  above  in  Class  I.  The  gap 
between  the  ends  varies,  and  is  filled  with  fibrous  tissue, 
It  is  very  rare,  if  it  ever  happens,  that  such  intervals  can  be 
bridged  by  regeneration  of  bone  in  forearm  and  leg.  It  is 
only  in  the  lower  end  of  the  shaft  of  the  femur  that  such  a 
pi'ocess  is  at  all  common,  and  here  we  have  seen  a  gap  of  two 
inches  bridged  by  new  bone. 

A  considerable  proportion  of  the  cases  which  form  the 
subject  of  this  conmnmication  had  been  subjected  to  the 
following  methods  of  treatment  at  the  hands  of  others,  but 
bony  union  had  failed  to  occur  :   - 

Son-operative  Treatment  :  (1)  Damming  and  percussion 
of  Thomas  ;  (2)  Jamming  the  fractured  ends  together  ;  (8) 
Ambulatory  treatment  on  a  caliper  splint. 

Operative  Methods  :  (1)  Wiring  ;  (2)  Plating  ;  (3)  Bone-graft. 

In  some,  these  operations  had  been  so  often  repeated, 
with  resulting  failure,  that  the  case  was  considered  hopeless, 
suggested   before   they  came  imder  oiu*  care. 


riG.  405.  —  Showing  non-uiiioii 
of  radius  from  the  loss  of  bone 
between  the  fractured  end?,  and 
want  of  appo^-ition  with  longi- 
tudinal displacement  and  gap 
due  to  the  intact  parallel  bone, 
the  uhia. 


and  amputation  had  been 


TREATMENT. 

The  following  procediu'cs  resulted  in  firm  union. 

Class  I.  Where  Apposition  Obtains. — For  example,  in  non-union  of  the  middle  two- 
fourths  of  the  luunerus. 

1.  A  preliminary  operation  is  performed  in  which  fibrous  tissue  in  soft  pai'ts  is  excised, 
and  intervening  fibrous  tissue  between  the  fractured  ends  removed  with  a  sharp  scaljjel. 
The  unhealthy  bone  at  each  end  of  the  fracture  is  then  removed,  by  an  osteotome  for 
preference,  in  such  a  manner  that  the  fracture  line  is  now  bounded  by  healthy  bone,  and 
the  medullary  canal  laid  open.  Care  is  taken  that  no  loose  or  detached  fragments  of  bone 
are  left  in  the  wound.     The  wound  is  closed,  special  care  being  taken  to  avoid  and  arrest 
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lueiHorrhajie.  Fixation  of  tlie  limb  by  extoriuil  stnippiu^  ami  s|)lii)liiifi  is  so  appiitd  lliat 
the  two  fractured  and  freshened  ends  are  pressed  firmly  together  (Fifi,.  415).  This 
])relinn'nary  operation  is  performed  as  a  safeyiiard  a<iainst,  as  well  as  a  test  for,  latent 
infection,  it  need  not,  therefore,  be  performed  in  the  ease  of  simple  fractures  which 
have  failed  to  luiite.  Should  iid'ection  occur  after  this  preliminary  oj)eration.  there  are 
no  fragments  of  bone  to  se(juestrate,  therefore  suppuration  will  be  of  short  duration. 
Should  infection  not  occur,  the  second  operation  is  simplified,  and  success  is  more  likely. 

2.  The  second  operation  follows  after  an  interval  of  three  weeks  if  the  wounds  in 
the  first  have  healed  without  infection.  A  suitable  incision  exposes  the  line  of  fracture. 
The  ends  of  the  bone  are  freshened  and  the  medidlary  canal  well  exposed,  and  then  one 
of  two   methods    is   adopted    in   the   further  treatment  of  the  bone. 

II.  First  Method  (Fig.  417). — A  "step"  of  1^  in.  is  cut  from  each  end  of  the  bone 
on  op])osite  sides  so  that  the  raw  areas  left  will  approximate  when  brought  together. 
Thus  wide  areas  of  healthy  bone  are  held  firmly  in  contact. 

b.  Second  Method. — The  bone  for  1  in.  on  each  side  of  the  fractine  line  is  ccmu- 
minuted.  This  is  done  with  osteotome  or  bone-cutting  forceps,  the  former  being 
necessary  in  the  femur  because  of  its  hardness.  The  comminuted  fragments  are  roughly 
i  to  1  in.  long  by  ]  to  i  in.  thick.  They  are  loosened  but  not  detached,  and  with 
dissecting  or  artery  forceps,  while  the  ends  of  the  fracture  arc  pressed  together,  they  are 
overlai)ped,  interlocked,  and  mortised.  Great  care  is  taken  to  preserve  the  jjcriosteum, 
and  it  need  never  be  stripped.  Bleeding  is  then  arrested,  and  the  deep  tissues  are 
suture(i  accurately  over  the  comminuted  and  artificially  impacted  bone.  The  bone  is 
thus  encased  in  soft  parts  as  in  a  tube,  and  fragments  are  prevented  from  straying. 

Tlie  limb  is  fixed  by  splinting,  and  various  external  devices  are  used  to  hold  the 
comminuted  ends  of  the  bone  jammed  firmly  together.  Constant  daily  care  and  attention 
are  recpiircd  in  the  after-treatment  to  ensure  that  the  fragments  are  maintained  pressed 
together  in  this  position.  A'  rays  are  used  freely  tt)  confirm  correct  j^osition.  After 
about  two  weeks  there  is  no  tendency  for  the  ends  to  separate,  the  fractiu'c  being  well 
set  around  by  organizing  tissue.  The  position  of  fragments  must,  however,  be  maintained 
by  splinting  till  union  occurs. 

Class  II.  Where  there  is  Want  of  Apposition.  Longitudinal  displacement  with  wide 
separation  of  fragments,  as  for  example  in  loss  of  bone  in  the  shaft  of  the  humerus 
{Figs.  401,  415). 

1.  After  a  preliminary  operation  of  excision  of  fibrous  tissue,  the  freshened  fractured 
ends  arc  brought  together  and  held  firmly  in  apposition  by  splinting,  bandaging,  and 
strapping  of  the  limb. 

2.  A  second  operation  follows  in  two  to  three  weeks,  and  consists  of  comminution 
and  impaction  of  fractured  ends,  or  overla}>i)ing  after  a  step  has  been  cut  in  each  end. 

If  an  imfraetured  parallel  bone  is  preventing  apposition — as  for  example  in  non-iniion 
of  the  tibia  with  gaj)  between  fragments — the  fibula  may  be  divided  and  the  two  ends  of  the 
non-united  fracture  in  the  tibia  thus  brought  together.  Comminution  of  fractured  ends, 
or  overlapi)ing  after  a  step  has  been  cut  in  each  end,  is  practised,  and  the  limb  is  put  up 
in  such  a  way  that   the  fragments  are  held  firmly  pressed  together  (Figs.  40.5,  418). 

'I'he  advantages  of  this  treatment  are  at  once  apparent  : — 

1.  A  transverse  or  slightly  oblique  fracture  becomes  an  impacted  connnimited 
fracture  a  fracture  which  nature  always  repairs — or,  in  the  'step*  operation,  a  longi- 
tudinal fracture.  Fresh  healthy  raw  bone  surfaces  are  brought  into  apposition,  and  the 
total  raw  areas  in  apj)osition  greatly  increased,  with  the  mininnmi  amoimt  of  shortening. 

2.  The  reparative  processes  of  bone  are  stinudated  by  the  severe  trauma  employed. 
In  some  localities  above  described,  where  failure  of  union  after  many  operations  to  bring 
it  about  indicates  inherent  lethargy  of  repair,  the  stinudus  of  trauma  caused  by  com- 
minution is  essential,  anything  less  than  this  proving  insuflicient. 

:i.  The  amount  of  interference  with  soft  i)arts  is  a  mininunn.  only  an  incision  to  expose 
the  fracture  being  necessary. 
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4.  The  operation  is  simple  compared  with  the  elaborate  methods  of  bone-grafting, 
plating,  and  wiring,  requiring  as  they  do  special  apparatus. 

5.  No  healthy  bone  or  periosteum  is  removed  in  the  comminution  operation. 

6.  No  foreign  bodies  are  introduced. 

Figs.  406,  407,  408  show  the  limbs  resulting  from  these  operations.  In  observing 
the  length,  due  allowance  must  be  made  for  the  loss  of  bone  before  our  operations 
to  cause  union  were  practised.  All  soft  structures  shorten  after  these  procedures, 
and  muscles  become  quite  strong.  It  is  only  when  infection  has  occiUTed  that  fime- 
tion  is  restricted  by  adherent  fibrous  tissue. 

It  appears  to  the  authors  that  previous  failures  following  plating  and  wiring  might 
be  thus  explained.  The  operation  of  plating  and  wiring  reproduces  tlie  same  transverse 
or  slightly  oblique  fracture  which  natural  processes  have  already  failed  to  repair.  It 
obviously  places  too  great  value  on  non-flxation  of  the  fractured  ends  as  the  cause  of 
non-union,  whereas  in  the  type  of  fracture  dealt  with,  fixation  was  not  at  fault,  the  ends  of 
the  fracture  being  in  perfect  apposition  and  adequately  maintained  by  external  splinting. 
Moreover,  the  fixation  which  plating  and  wiring  produced  failed  to  bring  about  union. 
The  fact  is  overlooked  that  the  stimulus  of  trauma  produced  in  the  operation  of  plating 
and  wiring,  and  in  some  cases  of  bone-grafting,  is  not  sufficient  or  widely  enougli  distri- 
buted to  stimidate  reparative  changes,  nor  are  the  raw  bone  areas  which  are  in  contact 
extensive  enough  in  a  transverse  plated  or  wired  fracture.  Indeed,  plates  may  prevent 
the  apposition  of  the  fractured  ends  by  holding  them  apart.  This  result  is  observed  in 
the  humerus  and  in  parallel  bones.  The  strong  vertical  muscles  of  the  thigh  usually  hold 
the  fractured  ends  of  the  femur  together  firmly  when  alincment  is  restored ;  hence  plates 
do  not  hold  them  apart,  and  therefore  union  is  the  rule  in  these  simple  plated  fractures. 

CONSIDERATION     OF     INDIVIDUAL     BONES. 

Humerus. — Non-imion  with  undisplaced  fractured  ends  is  j)eriiaps  more  frequent  in 
the  himierus  than  in  any  other  long  bone.  It  occurs  after  simple  fracture  of  the  trans- 
verse or  slightly  oblique  type,  in  the  middle  two-fourths  of  the  shaft.  Non-imion  is  more 
likely  to  occur,  however,  in  infected  compound  fractures.  Extension  of  the  limb  by  its 
own  weight  or  by  apparatus  is  sometimes  found  to  be  a  factor  in  the  previous  method  of 
treatment ;  but  in  many,  wiring  and  plating  had  been  practised  and  the  fragments  were 
in  perfect  apposition  but  still  imunited.  Conuninution  into  several  fragments  by  the 
original  injury  always  allows  of  a  good  prognosis  for  imion  in  simple  fractures  of 
this  area. 

Another  type  of  non-union  has  come  under  our  notice.  In  it  tiiere  is  want  of  apposi- 
tion by  longitudinal  displacement  with  gap,  2  to  3  inches  or  even  more  of  the  shaft  having 
been  removed  by  the  initial  injury,  radical  excision,  or  infective  process.  We  have  been 
struck  with  the  readiness  with  which  imion  has  been  obtained,  by  the  methods  above 
described,  between  the  remaining  ends  in  this  type,  giving  a  very  useful  but  short  arm. 
Perhaps  this  happy  result  occurs  because  the  middle  two-fourths  of  the  shaft,  inherently 
sluggish  in  repair,  has  been  removed,  leaving  the  upper  and  lower  fourths,  where  regenera- 
tion of  bone  is  more  prone  to  occur. 

Femur. — Repair  of  bone  in  the  shaft  of  the  femur  is  perhaps  more  satisfactory 
than  in  any  other  long  bone  ;  indeed  repair  in  the  lower  third  of  the  femur  is  more 
satisfactory  than  in  any  other  part  of  the  body.  Non-union  is  very  rare,  and  infection 
is  largely  responsible  for  the  abeyance  of  the  reparative  process  when  this  occurs. 
Non-union  in  the  middle  third  of  the  shaft  of  the  femur  does  occasionally  happen. 
In  three  cases  under  our  care  the  line  of  fracture  was  oblique  and  long,  with  gap, 
but  the  intervening  space  between  was  not  entirely  bridged  by  new  bone.  These  cases 
still  infected  are  not  in  a  suitable  condition  for  further  procedures  to  bring  about 
repair. 

Non-union  occurs  in  the  upper  third  of  the  shaft,  and  the  appearance  is  very  typical 
{see   Fig.   403).     Many    instances    arise    where,   after    fracture,    callus    formation    in    this 
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region  is  not  only  abinulant  but  excessive,  particularly  in  mal-union  and  after  osteotomy, 
so  it  would  api)ear  that  infection  is  the  factor  mainly  responsible  for  the  failure  of  repair 
in  this  area.     At  the  lower  third  of  the  shaft  of  the  femur  regeneration  is  at  its  best,  and 


Fig.  40(1. — Case  3.     Siiowinp  the  excellent  function  In  the  shortened  arm — the  man  being  able  to  perform 
tliose   movements  quioklj-  and  witlioiit  difficulty.     Amimtatioii  had   been  advised. 


Vm.  407.— Co-v  S.     I>hoto,i;ni|ih  of  liinh 
after  union. 


yi<i.  M^.—Ctue  1.    Shows  shorteniiis;  of  left  arm 
after  union  of  fracture  had  occurred. 
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an  interval  of  2   inches  has  been  bi'idged  after  loss  of  bone  with   longitudinal   displace- 
ment of  fragments  with  gap. 

Non-imion  of  the  femur  should  not  be  diagnosed  till  ambulators  treatment  with 
walking  caliper  has  excluded  delayed  union  ;  then  it  is  wise  to  treat  the  fracture  by 
comminution.  Bone-grafting  is  unsatisfactory,  because  it  is  imequal  to  the  strain  of  body- 
weight.  Union  followed  the  operation  of  comminution.  Other  methods  of  treatment 
such  as  wiring,  bone-grafting,  and  ambulatory  treatment  on  a  walking  caliper,  had  been 
tried  elsewhere,  but  had  failed  to  give  the  desired  result. 

In   one    of    our    cases    where    the    two-stage    operation    was   not   practised,    virulent 

infection  followed  eonmiinution.     Some  com- 
minuted fragments   secjuestrated   and   liad  to 
be  removed,  but  union  ultimately  occurred. 
Tibia. — 

Class  J. — In  the  lower  third  of  the  tibia 
there  is  an  inherent  tendency  to  non-union 
altliough  apposition  is  perfect.  The  ends  of 
the  bone  are  in  contact.  The  line  of  fracture 
is  transverse  or  slightly  oblique.  Non-union 
nuiy  occur  at  any  age  :  indeed  a  fracture  in 
this  region  following  osteoclasis  in  a  child 
remained  ununited  after  ambulatory  treat- 
ment on  a  caliper  walking  splint,  and  after 
plating,  wiring,  and  bone-grafting. 

Class  II  {Fig.  419).  In  non-united  frac- 
ture of  the  tibia,  want  of  apposition  is  usually 
the  cause.  Dis])lace!nent  is  longitudinal,  with 
a  wide  gap  between  the  ends  due  to  loss  of 
bone  having  occurred  through  the  initial 
injury,  operative  removal,  or  infective  pro- 
cess, the  ends  of  the  fracture  being  withheld 
Irom  ap])osition  by  the  rigid  parallel  bone, 
the  libula.  This  may  occur  in  any  part  of 
the  tibia  with  resultant  non-union,  for  there 
is  not  that  tendency  to  bridge  an  interval  in 
the  tibia  that  is  so  often  seen  in  the  lower 
end  of  the  femur. 

Treatment. — The  treatment  of  these 
two  types  of  non-imion  is  different. 

Class  I.  —  Comminution  into  fragments, 
with  overlapping  and  impaction  of  the  frag- 
ments, is  attended  with  success. 

Class  II.  —  (1)  Want  of  apposition  can 
be  corrected  by  division  of  the  fibula ;  the 
fractured  ends  are  then  freshened,  a  'step'  is 
cut  out  at  each  end,  or  comminution  prac- 
tised, and  the  healthy  extensive  raw  surfaces  are  kept  firmly  pressed  together.  After 
union  the  patient  is  fitted  with  a  high  boot.  (2)  Bone-grafting  {Fig.  409).  This  method 
has  the  advantage  of  retaining  the  original  length  of  the  limb,  and  may  be  chosen  in 
many  cases,  but  the  strength  of  the  resulting  union  does  not  compare  favourably  with 
that  following  union  after  the  preceding  method.  Re-fracture  is  not  infrequent,  and 
adequate  protection  of  the  graft  demands  many  months  of  after-treatment,  and  restricted 
use  of  the  limb  ;  yet  we  have  had  many  satisfactory  fimctional  results  after  bone-grafting. 
Radius  and  Ulna. — 

Class  I. — It  is  very  rarely  that  repair  fails  to  follow  transverse  or  sliglitly  oblique 
fracture  with  apposition  in  these  bones,  and  non-imion  of  this  type  is  very  uncommon. 


Fig.  409. — Shows  non-union  with  gap  in  tibia 
successfully  treated  by  bone-graft. 
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CldHS  II  (Fig.  405). — Xon-union  is  common,  and  mostly  follows  want  of  apposition 
of  the  fractured  ends,  with  jjap  throii<rh  loss  of  hone  h\\the  initial  injury,  operative  renioval, 
or  infection.  The  parallel,  unfracturetl  hone  prevents  the  fractured  ends  from  coming 
into  apposition.     There  is  no  tendency  for  c.dhis  to  hridye  the  fjap  tlius  left. 

Tkkat.m  I  :nt. — 

Class  I. — Conmiimition  or  hone-graftinjr  is  recommended. 

Class  II. — Bone-jjrafting  proves  satisfactory,  for  the  stress  and  strain  laid  on  the 
graft  is  not  as  great  as  in  the  lower  limbs. 


ILLUSTRATIVE     CASES. 

Case  1.— X.,  auc  4.>.      [Figs.  408,  410,  411,  412.) 

Nov.,  1918  :  Sustained  a  simple  transverse  fracture  of  tlie  left  Initnenis  at  juiictioii  of  middle 
and  lower  third.  Non-union  resulted.  .Jan..  1919  :  Fracture  plated.  Non-union  resulted.  May  : 
Plate  removed.  Auji.  :  Fractured  ends  excised  and  step|>iii<i  ojieratiou  performed,  the  frayineuts 
hcinii  held   tirmly  in  |)ositi()u  hy  wirin<>:.     llcsult,  non-union.     April,  1920  :    Wire  removed. 

//  riY/.v  (ifler  this  stage  that  tlic  jialienl  first  came  under  our  care. 


1.     Sliowiri-.'  ununited  fractur 
with  aiiimlation  backward-. 


FiCi.    Ul.— rw.v 


1.     iUustntes  the  ooniininiifcd 
impacted  fracture. 


Sept.,  1920  :  The  ends  were  comminuted  and  the  arm  put  in  alxhiction  plaster.  Non-union 
resulted.  \ote :  ini/iactioii  Jtv/.s-  not  perfortned  nl  o/wrtition  or  in  nftcr-lreutnn'nt.  Feh..  1921  :  The 
ends  were  comminuted  and  im|)acfe(l.  hut  owiim  to  circumstances  o\cr  wliicii  wc  had  no  <'ontrol 
impaction  was  not  maintained  in  the  after-treatment.  Non-union  resulted.  .July,  1921 :  Opera- 
tion of  conunimition  and  im|)acti()n.  Imi)aetion  maintained  hy  splintin*;,  strapping,  and  careful 
after-treatment.     Result,  union. 
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Ym.  412. — Case  1.     Shows  firm  union.     The  posterior  angulation  tlefonnity  still  pcivists,  but  functional  alinemeiit  Ls  srood. 


FIG.  ilZ.^Case  2.     jf-ray  picture  of  fraixure  before 
final  operation,  with  loose  plate  still  in  situ. 


Fig.  414. — Case  2.     A'-ray  picture  loufr  after  union 
had  occun-ed,  showing  abundant  firm  callus. 
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Case  2.~^V.  C,  a«ie  24  (rigs.  41:5,  414). 

Jan.,  1918  :  Sustaiiu'd  simple  Cracturf  of  tlie  iniddlc  of  sliaft  of  rij^lit  huinenis.  Non-union 
resulted.'  Jan.,  1919:  Stej)  oiR-ration  perfbrnu'd.  Kesiilt,  non-union.  Oct.,  1919:  Platinj^  of 
fracture.     Hesult,  non-union. 

Afler  this   stage    tin-   jxilUttl  first  caine  under  our  care. 

Jan.,  19'2()  :  Tlic  seat  of  fracture  was  exposed  by  operation.  The  ends  were  coinininuted 
and  impacted.     Hesult,   firm  imion. 

Patient  writes  later  :  "  I  have  been  rivetinj);  steel  shutters  with  a  4-lb.  liiuumer  for  tiuee 
montlis." 


KlO.  415. — Ca.se  3.     A-ray  jiicture  showiiit,'  tlie  united  fracture,  the  small  liea<l  fraL'nieiit,  and  tlio  short  part 
of  the  remaininiT  portion  of  the  shaft. 


Case  3.— II.,  ajie  28  (Figs.  400,     41. j). 

Nov.,  1918  :  Sustained  a  {jinishot  wound  of  upper  arm  causins;  compound  comminutetl 
fracture  of  left  humerus.  P\)ur  subscfjucnt  operations  for  the  removal  of  sequestra  were  per- 
formed. Non-union  resulted,  with  the  loss  of  JJ  in.  of  the  upper  half  of  the  shaft  of  the  luunerus 
and  a  4-in.  <i;i])  between  the  fractured  ends. 

After   this   stage  the   patient  first  came  under  our  care. 

July,  1919  :  The  fractured  ends  were  exposed  and  the  sear  tissue  in  bone  and  soft  parts 
excised.  The  freshened  ends  were  then  jammed  to^icther  and  held  (irndy  in  |)osition  by  strapping 
and  splinting.     Result,  Hrm  union  in  four  weeks. 

Note. — This  operation  was  done  as  a  preliminary  to  a  sidjsequent  connninution  and  impac- 
tion operation,  but  hajipily  union  resulted  and  the  secondary  operation  was  not  needed. 

VOL.    IX. — NO.    35.  28 
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Fin.  41C\.     Case   i.     A'-iiiy  picturp  nftpr  union  Imd  occurrpil. 


Case  4. — G.,  aoe  20  (Fig. 
110). 

Au<>:.,  1917  :  Sustained  <>un- 
shot  wound  of  tfie  left  tlu<ih.  with 
eonipoiind  fraeture  of  the  u[)|)er 
third  of  femur.  Dee.  :  Wound 
healed  after  six  operations  for 
removal  of  setjuestra,  but  non- 
luiion  resulted.  Feb.,  1018  : 
Fraetured  ends  freshened  and 
wired.  Fitted  with  walkin<>  cali- 
per. Result,  non-imiori.  .Mareli, 
1919  :  Bone-<iraftin<>  performed. 
Nine  months  on  walking  caliper. 
ResiUt,  non-imion. 
After  this  stage  the  patient  first 
came  under  our  care. 

May,  1920  :  The  fraetured 
ends  were  exposed,  and  sear 
tissue  and  bone  excised.  The 
freshened  bone-ends  were  eom- 
miiuited  and  im|)acted.  Impac- 
tion maintained.  Result,  lirm 
imion. 


Case    5. — L.,    ajje    20    {Figs. 
117,    418). 

March,      1919  :        Sustained 
•iuushot   wound  of  left   Icji,  witli 
com|)()und   fracture  of  tibia   and 
lil)ula.     Wound  healed,  but  non- 
union    resulted    in    til)ia,    the    fractmed 
ends  l)ein<r  sei)arated  l)y  a  gap. 

.Ifter  this  stage  the  patient  first  came 
under  the  care  of  one  of  its. 


l''l(.l.    117. — Ca.s(    .:>.     A'-ray  picture  taken  just 
after  operation. 


1'K;.  4M<.-  CdHi'  5.     A'-ray  pict\n-e  taken 
after  lirm  union  liad  resulted. 
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l*"('l)..  liCJO:  'I'lic  scat  of  (Viictmc  was  exposed  and  a  stej)  cut  out  of  ea<-Ii  end  of  the  IVaetiired 
til)ia.  Tlie  lilxila  was  tlieii  divided  <)l)li(|iiely  and  tiie  steps  on  tlie  tihia  oNeilapped.  liesnlt,  linn 
union. 

Case  «.— T.,  aue  2(i  (Fi<is.   HO,  420). 

Sustained  nniltipie  <>unsli<)t  wounds.  A  Syrne  ani|)utation  had  heen  peilornieil  satisCaefoiily 
on  iiis  li'fl  \c<i.  with  lesultinu;  sliorteninu.     Tlie  til)ia  and  hijula  of  liis  righl  ley;  sustained  a  eornpound 


Vio.  419. — Ccuie  fi.  Sliows  nminitetl  fracture  of  tibia  in  iipi>M 
tliinl,  lotijntudinal  displaoemeiit,  and  L'ap  between  ends.  Aline- 
nieiit  is  i-'ood.  The  fibula  shows  union  with  di'foi'inity  after 
fracture. 


Fig.    -ti'O. — Ca-ie    0.     Sliows    linu    union     witli     vtodl 
alinenien*  of  tibia  and  fibula,  but  nuieli  .sliortenitiar. 


coinniinuted  fraeture  at  tlie  junction  of  u[)|)er  and  middle  thirds,  liiion  of  fibula  oeeurred,  with 
a  <rap  separatinj;  the  fractured  ends  of  tlie  non-united  tii)ia.  There  Avas  prolonged  suppuration, 
and  nuich  sear  tissue  in  soft  i)arts. 

At   this   stage   the   /xtlieiil   first  eanie  under  oar  eare. 

The  lil)u!a  was  divided  <)l)li(|uely.  The  extensive  scar  in  soft  j)arts  was  excised  as  well  as 
that  in  tiie  fractured  ends  of  the  tibia.  C'onuninution  and  impaction  was  praetise<l.  Infection 
anil  suppuration   oeeurred.      Finn    union   resulted. 
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Case  7.— B.,  ase  28  {Fig.  421). 

Nov.,   1917  :    Sustained  fjunsliot  wound  of  middle  third  of  rit>;ht  humerus.     Xinctecn'subse- 
quent  operations  were  performed  for  the  removal  of  sequestra.     Non-union  of  the  fractured  ends 
resulted.     .June,    1918:     Plating    jjerformed.     Result,    non-union.     Jan.,    1919:     Plate    removed. 
Replated.     Result,  non-union.     Oct.,   1919  :    Plate  removed.     Replated.     Result,  non-union. 
After  this  stage  the  patient  first  came  under  our  care. 

March,  1920  :  The  fractured  ends  were  exposed  by  excision.  Scarred  bone  was  excised,  and 
freshened  ends  comminuted  and  imjjacted.  Suppuration  followed,  many  sequestra  were  removed, 
but  firm  union  resulted. 


FIG.  421.— Case  7.  A'-ray 
picture  showin!;  non-union  of 
fractured  humerus  with  ]ilate 
in  position. 


no.  421'.- — Case  S.     A-niy  appearance  after  lirm  union  lias  resnlte.l. 


Cme  8. — M.,  ajre  m  {Figs.  407,  422). 

April,  1917  :  Sustained  a  gunshot  woiuid  causing  compound  fracture  of  junction  of  upper 
and  middle  thirds  of  the  left  humerus.  Eight  subsequent  operations  for  the  removal  of  secpiestra 
were  performed.  Non-union  resulted.  Jan.,  1919  :  Bone-grafting  was  performed.  Result,  non- 
union. 

After  this  stage  the  jmtient  first  came   under  our  care. 

Sept.,  1920 :  The  line  of  fracture  was  exposed  by  operation  and  scarred  bone  exposed.  The 
freshened  ends  were  then  comminuted  and  impacted.  Splinting  and  careful  after-treatment 
maintained  the  impaction.     Union  occurred  in  four  weeks. 

Case  9.— C.  J.,  age  .58  {Figs.  402,  423,  424), 

Feb.,  1920  :  Sustained  simple  comminuted  fracture  of  middle  third  of  right  humerus.  The 
bone  was  broken  into  three  fragments,  distal,  proximal,  and  a  small  intermediate  triangular  frag- 
ment, apparently  broken  off  the  proximal  portion.  Non-union  resulted,  although  treatment  was 
satisfactory.  The  small  intermediate  fragment  united  with  the  upper  fragment,  and  a  transverse 
ummited  fracture  remained. 
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Feb.,  11)21  :  One  year  after  the  initial  iiijnrv  tlic  iVacture  was  exposed  by  a  suitable  iiieision. 
The  ends  of  the  fractured  bones  were  freshened,  eonnninuted,  and  irtipaeted.  Splinting;  and  after- 
treatment  were  so  arranged  as  to  maintain  impaction  and  alinement.      Firm  union  resulted. 


Fic;.  r_';i.  -Case  'J.  A'-ray  jucturc  taken  soon  after  operation.  The 
iinpactiot\  and  comminution  are  well  shown.  The  aictal  trough  splints 
holdini,'  the  bone  in  jiosition  arc  seen. 


I'u;.    i-Ji.  -  ra.:e  9.     .V-ray  iiciuit 
lirni  union  had  resulteil. 


Case  10.— 11  R.,  age  20. 

Sept.,  1917  :  Sustained  gimshot  Avovmd  of  riuht  arm  causing  compound  comminuted  fracture 
of  humerus  at  junction  of  lower  and  middle  third.  INIany  operations  were  |)erformed  before  the 
wounds  healed,  but  non-union  resulted.  I'Y'b.,  lOlO:  Bone-graftini;  wtis  ])ractised  resulting  in  non- 
union. Sept.  1!)1{):  Steps  were  cut  in  the  fragments,  these  were  approximated  and  pegged,  and 
later  bolted  together.     Result,  non-imion. 

After  this  stage  the  patient  came  under  the  care  of  one  of  us. 

Nov..  1920:  Operation.  Scarred  bone  excised  till  healthy  cancellous  bone  presented.  With 
chisel  and  mallet  the  lower  fragment  was  fashioned  so  that  it  coidd  be  impacted,  'telescoped',  or 
driven  into  the  gouged-out  fractured  end  of  the  u|)per  fragment.  This  impaction  was  maintained 
by  splinting  and  strapi)ing  throughout  the  after-treatment.     Result,  union. 
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CARCINOMA    OF   THE   JEJUNUM    AND   ILEUM.* 

By   RAYMOND  JOHNSOX.   London. 

TiiK  present  communication  deals  only  with  carcinoma  of  the  jejunum  and  ileinri,  and 
does  not  include  growths  in  the  duodenum  or  ileocajcal  valve.  In  the  latter  situation 
the  disease  is  not  very  rare,  but  in  the  duodenum,  if  carcinoma  of  the  ampulla  of  Vater 
is  excluded,  it  is  almost  unknown.  This  extraordinary  freedom  of  the  duodenum  is  not 
only  true  of  primary  growths,  but  is  also  well  seen  in  the  behaviour  of  pyloric  cancer, 
which,  ■whilst  spreading  freely  into  the  adjacent  stomach  wall,  is  almost  invariably 
abruptly  limited  on  the  distal  side,  and  shows  little  tendency  to  spread  into  the  duodenum. 
The  rarity  of  carcinoma  in  the  jejunvmi  and  ileum  is  well  recognized,  and  it  appears 
not  imconmion  for  a  surgeon  of  wide  experience  to  pass  through  his  career  without 
meeting  a  single  case.  In  this  part  of  the  intestine  cancer  appears  to  be  more  conmion 
near  the  extremities  than  elsewhere,  but  it  is  much  less  rare  in  the  lower  part  of  the 
ileum  than  in  the  upper  part  of  the  jejunum. 

Published  statistics  illustrating  the  sites  of  election  of  intestinal  cancer  are  numerous, 
and  give  striking  evidence  of  the  rarity  of  the  disease  in  the  small  gut.  Thus,  among 
41,888  autopsies  performed  at  the  Vienna  General  Hospital,  8585  were  cases  of  cancer  ; 
of  these,  343  were  intestinal,  10  being  in  the  ileum  but  none  in  the  jejummi.  Among  584 
carcinomas  of  the  intestine  collected  by  Hinz^  from  the  records  of  various  pathological 
institutes,  18  (3"()8  per  cent)  were  in  the  small  intestine,  excluding  the  duodemmi.  The 
fluid  nature  of  the  contents,  and  the  absence  of  abrupt  bends  in  the  small  intestine,  may 

be  important  factors,  whilst  the  very  different  nature  of  the 
contents  and  the  liability  to  stasis  may,  in  part  at  least, 
explain  the  frequency  of  the  disease  in  the  large  gut. 

Three  personal  cases — two  jejunal   and   one  ileal — illus- 
trate some  clinical  aspects  of  the  disease. 

Case  1  was  that  of  a  married  woman,  46  years  old,  who 
for  two  or  three  months  had  complained  of  pain  in  the 
upper  abdomen,  not  related  to  the  taking  of  food.  Soon 
occasional  vomiting  occurred,  and  increased  in  frequency  up 
to  six  or  eight  times  daily.  The  vomited  matter  was  bilious  ; 
there  was  no  ha.'matemesis.  Constipation  was  obstinate,  and 
,  enemas  brought  away  only  small  hard  masses  ;  there  was  no 
j,„.   J,.  history  of  mela;na   or  the  passage  of   mucus.     The  patient, 

always  thin,  had  lost  weight  slightly. 
On  abdominal  examination  very  marked  peristaltic  movements  were  visible  above  the 
umbilicus,  the  abdominal  wall  being  frequently  raised  into  a  prominence  in  the  middle 
line,  and  the  waves  of  contraction  passing  across  it  in  a  direction  from  right  to  left  {Fig. 
425).  During  the  occurrence  of  the  contractions,  gurgling  was  very  obvious.  In  other 
respects  abdominal  examination  revealed  nothing  abnormal,  and  rectal  examination  was 
negative.  The  presence  of  such  extremely  well-marked  visible  peristalsis  indicated 
without  doubt  that  a  mechanical  obstruction  was  present,  and  that  operation  was  impera- 
tive. In  considering  the  probable  seat  of  the  obstruction,  the  conclusion  was  made  that 
it  was  most  likely  in  the  small  intestine.  The  pylorus  was  excluded  because  of  the 
direction  of  the  peristaltic  wave  and  the  absence  of  any  relation  between  the  vomiting 


*A  Paper  read  before  the  Section  of  Surgery,  Royal  Society  of  Medicine,  Xov.  2,  1921. 
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and  tlie  takin<>;  of  food.  On  the  other  hand,  an  obstruction  in  tiir  large  intestine  causing 
siioii  a  de<>ree  of  visihic  peristalsis  would  have  been  expected  to  cause  also  a  eonsiderabU; 
de<>ree  of  abdominal  distention  and  not  such  urgent  vomiting.  Further  information  could 
no  doubt  liavc  been  obtained  by  special  methods,  but  it  was  not  thought  well  to  postpone 
operation  while  these  were  carried  out. 

Accordingly,  on  Oct.  8,  1908,  the  abdomen  was  opened  above  the  umbilicus,  and  an 
intussusception  of  the  small  intestine  was  at  once  exposed.  The  upper  end  of  the  intus- 
susception was  about  18  in.  below  the  duodenojejunal  flexure.  The  bowel  was  not 
congested,    and    tlie    intussusception   was   very   easily   reduced.      A   firm  rounded  tumour 
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Fl(i.  427. — Microscopic  section  of  tlie  tumour  in  Fi<j.  1"2(>. 


could  then  be  felt  in  the  lumen  of  tlie  gut,  and  at  the  site  of  its  attachment  the  peritoneal 
surface  presented  a  small  roimded  depression,  caused  by  the  traction  of  the  growth. 
Resection  was  performed  and  an  end-to-end  union  made.  The  patient  recovered  normally, 
and  six  years  later  was  known  to  be  well. 

The  tumour  is  illustrated  in  Fig.  426,  and  the  micro- 
scopic structure  in  Fig.  427.* 

Case  2  occurred  about  five  years  later,  and  was  that 
of  a  man,  age  82,  who  was  admitted  into  University  College 
Hospital  on  Oct.  28,  1918.  The  symptoms  were  of  only 
two  weeks'  duration,  and  consisted  of  abdominal  fullness 
and  vomiting,  with  a  'rolling  sensation'  in  the  upper  part 
of  the  abdomen  after  taking  food.  The  vomiting  occurred 
about  six  times  during  the  week  before  admission,  usually 
about  half  an  hour  after  food.  There  was  troublesome 
constipation. 

On  admission,  the  man's  general  condition  was  good. 
There  was  no  general  abdominal  distention,  but  from  time 
to  time  a  transverse  swelling  appeared  below  the  lunbilicus 

{Fig.  428)  ;  it  persisted  for  about  thirty  seconds,  and  peristalsis  was  very  evident  in  it, 
but  the  direction  of  the  contractions  was  not  obvious.  Distention  of  the  stomach  (by 
giving  tartaric  acid  and  sodium  bicarbonate)  showed  it  to  be  lying  in  its  normal  position, 
and    distention    of   the  colon    with    air  did    not    affect    the  peristalsis  in  the  distended 


Flc;.  428. 
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coil.  .Y-ray  examination  showed  some  delaj^  in  tlie  emptying  of  the  stomacli,  a  small 
quantity  of  bismuth  still  remaining  in  it  after  six  hours.  In  view  of  these  findings  it 
seemed  probable  that  the  obstruction  was  situated  in  the  small  intestine. 
t  On  opening  the  abdomen  to  the  right  of  the  middle  line,  the  distended  coil  above 
described  proved  to  be  part  of  the  jejunum  greatly  distended  and  hypertrophied  above  a 
nodular  annular  stricture,  looking  externally  as  if  a  i)iece  of  string  had  been  tied  around 
the  bowel.     On  the  peritoneal  surface  of  the  bowel  were  some  minute  nodules  of  the  size 

of  a  pin's  head  and  looking  more  like  tubercles  than 
growth.  The  mesenteric  glands  were  not  enlarged. 
The  growth  was  situated  between  three  and  four  feet 
from  the  duodenojejunal  flexure.  Twelve  inches  of 
the  gut  were  excised,  and,  in  view  of  the  great  differ- 
ence in  diameter  of  the  proximal  and  distal  ends,  a 
lateral  anastomosis  was  made.  The  patient  made  a 
normal  recovery,  but  after  remaining  well  for  several 
months  he  began  to  experience  abdominal  pain,  and 
in  July,  191 4'.  a  medical  man  who  saw  him  found 
the  liver  much  enlarged  and  its  surface  marked  by 
large  projections,  evidently  of  growth.  Other  masses 
could  also  be  felt  in  the  abdomen.  Death  occurred 
on  Aug.  12,  nine  and  a  half  months  after  operation. 
The  tumour  in  this  case  formed  a  typical  ring  stricture 
(Fig.  429),  the  lumen  being  almost  completely  obstructed  by  a 
h.ard  nodular  growth,  the  surface  of  which  was  ulcerated.  The 
microscopic  structure  was  that  of  a  colunmar-celled  carcinoma 
In  Case  8  the  growth  was  situated  in  the  lower  part  of 
the  ileum.  The  patient,  a  woman,  age  32,  was  admitted  into 
I'niversity  College  Hospital  on  Sept.  14,  1917,  as  a  case  of 
probable  pyloric  obstruction.  The  history  was  that  for  six 
months  she  had  suffered  from  abdominal  pain,  chiefly  in  the 
umbilical  region,  with  occasional  vomiting.  The  pain  occurred 
in  attacks,  usually  starting  shortly  after  taking  food,  and  when 
vomiting  occurred  it  relieved  the  pain.  The  latter  gradually 
and  the  vomiting  became  more  frequent  and  more  copious. 
Flatulence  was  distressing,  and  there  was  much  sensation  of  gurgling  in  the  abdomen. 
Constipation  also  became  increasingly  obstinate.  The  patient's  health  previously  to  the 
onset  of  the  present  illness  had  been  good,  and  there  had  been  no  earlier  abdominal 
symptoms.  Two  weeks  before  admission  the  woman  had 
been  delivered  prematurely  at  seven  and  a  half  months. 

On  admission,  she  was  much  wasted.  The  abdomen 
was  distended,  and  four  or  five  coils  of  intestine  showed 
clearly  through  the  abdominal  wall  as  transverse  promin- 
ences {Fig.  430,).  Visible  peristalsis  was  very  marked, 
and,  commencing  just  above  the  pubes,  progressed  upwards 
in  distinct  waves.  There  was  considerable  shifting  dullness 
in  the  flanks.  Tenderness  was  present  above  and  to  the 
right  of  the  umbilicus,  and  much  splashing  and  gurgling 
could  be  felt  over  the  whole  abdomen.  No  tumour  could 
be  felt  by  abdominal  or  rectal  examination.  The  patient's 
condition  rendered  any  investigation  by  bismuth  meals,  etc., 
impossible,  but  the  diagnosis  of  pyloric  obstruction  was  at 
once  negatived.     The  distention  and  visible  peristalsis  were 

evidently  in  the  small  intestine  and  not  in  the  stomach,  and  malignant  disease  of  the 
large  intestine  seemed  to  be  the  most  probable  cavise  of  the  obstruction. 

The  abdomen  was  opened  by  a  right  rectus  incision,  and  coils  of  greatly  distended 


Fig.  -ISl*. — raiviiioiiia  of 
jejunum  (Case  -').  The  speci- 
men includes  only  part  of  the 
bowel  removed. 


increased    in    severity. 
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Fig.  430. 
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small  iiitc'stiiu-  were  at  oiieo  exposed.  There  was  no  free  fluid  in  the  peritoneuin.  The 
<listention  of  the  jiiit  stopped  at  a  point  six  inehes  above  the  ileoea-eal  valve,  where  there 
was  a  very  hard  <>rovvth  in  the  <iut,  feelinfi'  extraordinarily  like  a  Murphy's  button  unitiiiji 
the  distended  anci  hypertrophied  bowei  above  to  the  pale  and  contracted  bowel  below. 
The  coils  of  the  distended  bowel  filled  with  fluid  contents  were  evidently  the  cause  of  the 
shifting-  dullness,  which  had  sufjjiested  the  presence  of  free  fluid. 

In  the  presence  of  such  a  de<>ree  of  obstruction  immediate  resection  was  considered 
inadvisable,  and  an  artificial  anus  was  therefore  made  a  short  distance  above  the  jrrowth, 
and  a  Paul's  tube  inserted.  Twelve  days  later  a  second  operation  was  ])erformed  anrl 
about  l.'J  in.  of  the  ileum  were  removed,  includinf>'  the  <>rowth  and  artificial  anus,  t()«>ether 
with  the  correspond in<>-  part  of  the  mesentery,  the  lower  section  of  the  bowel  being  made 
1  in.  above  the  lleoca-cal  valve.  The  two  divided  ends  of  the  ileum  were  closed,  and  a 
lateral  anastomosis  was  made  between  the  proximal  loop  and  the  ascending  colon. 

The  ])atient  remained  in  hospital  for  five  months  after  the  operation  on  account  of 
her  very  weak  and  emaciated  condition,  almost  certainly  due  to  secondary  deposits  in  the 
abdomen,  and  when  transferred  to  an  Infirmary  it  seemed  unlikely  that  a  fatal  result 
would  be  long  delayed. 

The  tumour  in  this  case  formed  a  tight  annular  stricture  ;  microscopically  it  was  a 
columnar-celled  carcinoma,  and  one  of  the  mesenteric  glands  contained  a  deposit  of 
similar  growth. 

In  reviewing  these  three  cases  it  may  be  pointed  out  that  in  none  of  them  was  a  correct 
diagnosis  made  before  operation,  although  in  two  of  them  it  was  thought  probable  that 
an  obstruction  was  present  in  the  small  intestine.  Indeed,  carcinoma  of  the  jejunum 
or  ilemn  is  so  rare  that  it  is  hardly  likely  to  receive  serious  consideration  in  an  obscure  case 
of  actual  or  impending  obstruction.  When  the  case  presents  itself  as  one  of  more  or  less 
complete  obstruction,  special  investigation  before  operation  is  hardly  possible,  although 
.T-ray  examination  after  the  introduction  of  a  barium  enema  might  exclude  obstruction 
in  the  large  intestine  with  some  certainty.  In  several  instances,  as  in  the  last  above 
recorded,  the  case  has  been  regarded  as  one  of  pyloric  obstruction. 

A  prominent  feature  in  each  case  was  the  marked  visible  peristalsis,  and  a  study 
of  recorded  cases  shows,  as  might  be  expected,  that  this  sign  is  very  commonly  present. 
Speaking  generally,  it  may  be  said  that  visible  peristalsis  is  a  certain  proof  of  mechanical 
obstruction,  and  is  also  a  proof  that  the  obstruction  has  existed  long  enough  to  cause  a 
considerable  degree  of  muscular  hypertrophy  in  the  bowel  above  it.  In  comparing  the 
case  of  cancer  of  the  lower  ileum  with  those  in  which  the  growth  was  in  the  jejunum,  an 
interesting  difference  is  observed.  In  the  two  cases  of  jejunal  cancer  the  distention  and 
visible  jjeristalsis  were  limited  to  a  single  coil  lying  transversely,  in  one  case  above  and  in 
the  other  innnediately  below  the  umbilicus  (Figs.  425,  428).  In  the  former  of  these  the 
distended  viscus  might  from  its  position  have  been  the  stomach,  but  that  the  peristaltic 
waves  in  it  passed  very  constantly  from  right  to  left.  In  the  case  of  cancer  of  the 
lower  ileum,  on  the  other  hand,  the  aspect  of  the  abdomen  was  very  different  ;  there 
was  considerable  general  distention,  and  the  'ladder'  arrangement  was  very  marked,  the 
peristalsis  being  seen  in  four  or  five  separate  transverse  coils,  lying  partly  above  and 
partly  below  the  umbilicus  {Fig.  430). 

Incidentally  I  may  refer  again  to  the  fact  that  in  this  case  there  was  very  marked 
shifting  dullness,  although  at  the  operation  it  was  shown  that  there  was  no  free  fluid  in 
the  peritoneal  cavity.  This  sign  was  evidently  due  to  shifting  of  the  coils  of  gut  loaded 
with  fluid  contents,  and  was  clearly  demonstrated  when  the  abdomen  was  opened  by  the 
way  in  which  the  distended  coils  behaved  when  drawn  out  of  the  incision.  The  point 
seems  to  be  one  of  clinical  interest. 

A  study  of  some  of  the  recorded  cases  of  carcinoma  of  the  jejimum  and  ileum  shows 
that  the  symptoms,  before  the  onset  of  complete  obstruction,  are  almost  constantly 
abdominal  pain,  vomiting,  increasing  constipation,  and  often  rapid  emaciation.  The  pain 
is  usually  paroxysmal,  and,  if  visible  peristalsis  is  present,  will  be  found  to  be  coincident 
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with  the  contractions  of  the  distended  bowel.  Vomiting;  is  very  constant  and,  Ukc  tlie  pain, 
may  or  may  not  be  associated  with  the  taking  of  food.  Although  it  might  be  expected  that 
the  higher  the  disease  the  more  marked  would  be  the  relation  of  the  pain  and  vomiting 
to  food,  a  study  of  recorded  cases  shows  that  this- evidence  is  often  misleading.  The 
pain  is  often  accompanied  with  nuich  gurgling,  obvious  both  to  the  patient  and  the  surgeon. 
Constipation  is  generally  mentioned  as  increasingly  obstinate  ;  but  the  irregularity  of  the 
bowels,  with  the  occasional  passage  of  loose  stools,  so  conunon  in  cancer  of  the  colon, 
appears  only  very  rarely  to  occur.  The  detection  of  blood  in  the  stools  is  exceptional, 
but  is  said  to  be  more  common  in  the  stenosing  form  of  growth. 

The  discovery  of  an  abdominal  tumour  before  operation  is  rare,  and  when  present  it 
is  hardly  possible  that  its  position  or  characters  will  serve  to  indicate  its  nature.  In  a  case 
under  the  care  of  Batty  Shaw  in  I'niversity  College  Hospital,  the  specimen  from  which 
is  preserved  in  the  Museum,  the  growth,  which  was  situated  three  feet  from  the  duodeno- 
jejunal flexure,  formed  a  hard  fixed  mass  in  the  left  iliac  fossa.  It  is  interesting  that  in 
another  case  of  malignant  disease  of  the  jejimum.  which  was  admitted  to  the  Hotel  Dieu, 
Paris,  on  June  14,  1827,  and  a  drawing  of  which,  by  Sir  Robert  Carswell,  is  preserved  in 
the  same  Museum,  the  growth  formed  a  hard  fixed  tumour  in  the  left  iliac  region.  In 
this  case  the  symptoms  were  of  six  months'  duration,  and  the  patient,  a  man  of  44,  died 
of  perforative  peritonitis. 

The  duration  of  the  symptoms  before  operation  is  very  variable,  in  some  cases 
extending  to  a  year  or  more,  and  in  others  being  only  a  few  weeks.  In  one  of  the  cases 
above  recorded,  the  patient  was  quite  free  from  symptoms  imtil  two  weeks  before  his 
admission  to  hospital,  although  the  growth  formed  a  very  tight  ring  stricture  of  the 
jejunum.  The  fluid  natiu'c  of  the  contents  of  the  small  intestine  doubtless  explains  this 
occasional  absence  of  symptoms  imtil  the  obstruction  has  become  almost  complete.  It 
is  less  surprising  than  the  fact  that  a  similar  absence  of  symptoms  may  be  met  witli  in 
carcinoma  of  the  colon  until  an  acute  obstruction  occurs. 

It  has  already  been  pointed  out  that  in  the  majority  of  cases  a  correct  diagnosis  can 
hardly  be  made  before  operation.  The  mistakes  likely  to  be  made  are  well  illustrated 
by  several  of  the  52  cases  of  carcinoma  of  the  jejiunun  and  ileum  abstracted  by  Hinz^  of 
which  four  are  personal.  In  several  instances  carcinoma  of  the  stomach,  and  in  two  at 
least  duodenal  ulcer,  was  diagnosed.  The  latter  diagnosis  was  made  in  the  case  of  a  man, 
age  82,  who  for  a  year  had  suffered  from  recurrent  attacks  of  vomiting,  with  pain  in  the 
upper  abdomen.  Death  occurred  after  a  severe  attack  of  diarrhtra  and  vomiting  lasting 
three  days  ;  there  was  a  carcinoma  of  the  upper  part  of  the  jejunum.  In  another  recorded 
case  a  diagnosis  of  typhoid  fever  was  made  ;  the  illness  was  of  only  three  weeks'  duration, 
and  was  marked  by  abdominal  pain  and  varying  diarrha^a.  Death  wtis  preceded  by 
signs  of  peritonitis,  and  examination  disclosed  the  presence  of  a  perforated  carcinoma  of 
the  lower  ileum. 

In  a  remarkable  case  under  the  care  of  Riese,  and  recorded  by  Hinz,  an  o])eration 
was  performed  for  a  strangulated  right  inguinal  hernia.  Twelve  days  later  vomiting 
returned  and  became  faecal,  and  contracting  bowel  was  felt  in  the  right  side  of  the  abdo- 
men. A  recurrence  of  strangulation  was  suspected,  but  operation  revealed  a  long  intus- 
susception in  the  lower  part  of  the  ileum.  The  intussusception  was  reduced,  and  part 
of  the  gut,  containing  a  carcinomatous  tumour  as  large  as  a  hen's  egg,  resected. 

Strangely  enough,  Riese  had  another  case  in  which  a  woman,  age  64,  had  undergone 
operations  for  umbilical  and  femoral  hernias  three  years  previously.  Abdominal  pain  of 
three  days'  duration  occurred,  associated  with  resistance  beneath  the  umbilical  scar.  A 
diagnosis  of  strangulated  imibilical  hernia  was  made,  but  operation  showed  a  large  gro^vth 
in  the  ileum,  with  numerous  adhesions. 

When  the  symptoms  follow  a  previous  abdominal  operation,  it  is  only  natural  that 
the  cause  of  the  obstruction  should  be  suspected  to  be  a  peritoneal  band  or  adhesion.  A 
specimen  of  carcinoma  of  the  ileum  from  a  case  under  the  care  of  A.  E.  Barker,  and 
preserved  in  the  Museum  of  University  College  Hospital,  is  of  interest  in  this  connection. 
In    this    case,    a    woman,    age    36,    double    ovariotomy    had    been    performed    two    years 
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previously.  There  was  a  three  nioiitlis"  liistory  of  |)ar(»\ysmal  pain  in  the  lower  alxloinen, 
voniitiiifj.  constipation,  and  loss  of  Hesh.  Durin<>  the  paroxysms  of  pain  a  transverse 
distended  coil  of  bowel  appeared  below  the  umbilicus  and  subsided  with  nuich  <>;ur«^linjj. 
At  the  operation,  30  in,  of  ileum  were  resected,  includinj>-  two  strictures  18  in.  apart. 
The  upper  stricture  was  caused  by  a  columnar-celled  carcinoma  ;  the  lower  stricture  was 
fibrous,  and  was  situated  at  the  ])oint  where  the  <>ut  was  adherent  to  a  chronically 
inllamed  appendix. 

The  operative  treatment  of  carcinoma  of  the  small  intestine,  assuminj;-  the  jirowth 
to  be  suitable  for  removal,  must  in  the  first  instance  dej)end  on  the  presence  or  absence 
of  actual  t)bstruction.  In  favourable  cases  the  affected  part  of  the  bowel  should,  of  course, 
be  resected,  together  with  the  correspond  in  <•;  part  of  the  mesentery.  Faj^jje^  has  recorded 
a  case  in  which  he  successfully  resected  8  in.  of  the  jejunum  in  which  the  jjrowth  was 
situated,  to<>ether  with  part  of  the  colon  to  which  the  jirowth  had  become  adherent.  In 
one  of  three  cases  of  carcinoma  of  the  jejimimi  under  the  care  of  Moynihan,  and  rcfjorted 
by  Tatlow.-*  2  in.  of  the  duodenum  and  18  in.  of  the  jejmumi  were  resected,  a  posterior 
•jastrojejunostomy  was  performed,  and  the  distal  end  of  the  duodeiuuu  implanted  into 
the  jejumun.  If  the  tumour  is  considered  imsuitable  for  removal,  a  lateral  anastomosis 
may  be  performed. 

In  the  presence  of  a  marked  dejjree  of  obstruction,  suroeons  are  agreed  that  immediate 
resection  of  intestine  is  almost  certain  to  lead  to  disaster.  When  such  a  de<>ree  of  obstruc- 
tion complicates  a  jirowth  in  the  small  intestine,  especially  hifih  up,  the  outlook  must  be 
very  firave.  An  artificial  anus  should  be  made  above  the  orowth — a  procedure  attended 
with  nnich  danger  to  the  patient,  partly  on  account  of  the  rapid  emaciation  likely  to 
occur,  and  ])artly  because  of  the  damaging  effect  of  the  escaping  contents  of  the  bowel 
on  the  surrounding  skin.  The  latter  may  for  a  short  time  be  prevented  by  the  use  of  a 
Paul's  tube,  but  the  second  operation  for  the  resection  of  the  growth  must  be  carried  out 
with  as  little  delay  as  possible,  the  resected  part  of  the  gut  including  the  artificial  anus 
as  well  as  the  growth.  In  the  third  case  of  my  own  this  procedure  was  followed,  the 
second  operation  being  performed  twelve  days  after  the  obstruction  had  been  relieved  by 
ileostomy. 

In  speaking  of  the  morbid  anatomy  of  cancer  of  the  jejunum  and  ileum,  it  is  neces- 
sary to  insist  upon  the  necessity  of  confirming  the  naked-eye  appearances  by  a  careful 
microscopic  examination.  In  this  connection  Venot  and  Parcelier,*  in  an  exhaustive 
article  on  the  subject,  refer  to  two  cases  in  which  a  stenosing  tumour  of  the  small  intes- 
tine, believed  to  be  a  carcinoma,  proved  on  microscopic  examination  to  be  tuberculous. 
They  also  refer  to  a  third  case,  observed  by  C'halier,  in  which  multiple  deposits  in  the 
small  intestine,  believed  at  the  oj)eration  and  subsecpient  autopsy  to  be  tuberculous, 
proved  to  be  colloid  carcinoma. 

The  disease  in  its  more  important  features  and  in  its  mode  of  extension  closely 
resembles  carcinoma  of  the  colon.  Four  varieties  of  the  j)rimary  growth  may  be  recog- 
nized :  (1)  The  stenosing  form,  producing  a  ring  stricture  of  the  gut  {Fig.  429)  ;  (2)  The 
polypoid  form,  in  which  a  rounded  mass  of  growth  projects  into  the  lumen  {Fig.  426)  ; 
(8)  That  in  whch  the  growth  is  accompanied  by  extensive  ulceration  ;  and  (4)  Colloid 
carcinoma.  In  at  least  two  recorded  cases  nudtij)le  growths  were  present — four  in  munber 
in  each  ;  the  proximal  growth  being  apparentl\-  the  primary  one,  and  the  more  distal 
growths  being  j)ossibly  the  result  of  implantation.  In  each  of  these  two  cases  metastases 
were  present,  and  the  tumours  were  evidently  not  examples  of  the  "carcinoids"  to  be 
l)resently  described. 

Reference  has  already  been  made  to  more  than  one  case  in  which  the  growth  caused 
an  intussusception,  and  also  to  the  fact  that  acute  perforative  peritonitis  may  result. 
Intussusception  appears  to  be  more  common  in  the  polypoid  than  in  the  stenosing  form 
of  growth.  This  complication  occurred  in  a  case,  the  specimen  from  which,  presented 
by  Rodriques,  is  preserved  in  the  Museum  of  University  ("ollege  Hospital.  The  timiour 
has  a  striking  resemblance  to  that  illustrated  in  Fig.  420,  and  was  situated  in  the  ileum 
42  in.  above  the  ileocjccal  valve.     The  case  is  of  special  interest  by  reason  of  the  complete 
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absence  of  previous  symptoms.  The  patient,  a  man,  age  42,  was  seized  with  severe 
abdominal  pain  and  vomiting,  and  later  in  the  same  day  the  vomit  was  stercoraceous. 
A  tender  sausage-shaped  swelling  was  felt  below  the  umbilicus,  and  proved  to  be  an 
intussusception,  which  was  easily  reduced  ;  the  affected  part  was  resected.  Death 
occurred  ten  weeks  later,  and  metastases  were  found  in  the  mesenteric  glands,  liver,  and 
right  lung.     The  tumour  was  a  spheroidal-celled  carcinoma. 

The  extension  of  the  disease  to  the  outer  surface  of  the  intestine  may  lead  to  a  local- 
ized abscess,  or  the  gut  may  become  adherent  to  some  other  part  of  the  intestinal  tract 
and  a  fistulous  communication  result.  Voelcker^  has  recorded  a  case  in  which  an  ulcerated 
carcinoma  of  the  jejunum  led  to  the  formation  of  a  communication  with  the  ascending 
colon  ;    and  in  another  case  of  carcinoma  of  the  ileum,  under  the  care  of    Keetley,   it 


Fig.  431. — Carcinoma  of  the  iojuuum,  from  a  drawiii;,'  by  Sir  Robert  Carswell  in   the  Museuiu  of   University 

College  Hospital,  London. 


opened  into  the  rectum.  In  Voelcker's  case  the  patient,  a  man  of  83.  appeared  to  be 
quite  well  until  three  weeks  before  his  death — another  striking  illustration  of  the  latent 
course  sometimes  pursued  by  the  disease  until  the  sudden  development  of  obstruction 
or  some  other  complication. 

Metastases  are  frequent,  the  most  common  sites  being  the  mesenteric  glands,  peri- 
tonevmi,  and  liver.  In  one  of  the  cases  of  multiple  growths  above-mentioned  there  were 
secondary  deposits  in  the  lungs  and  bones,  and  another  in  the  spinal  dura  which  caused 
compression  of  the  cord  at  the  level  of  the  2nd  and  3rd  dorsal  roots. 

Histologically,  carcinoma  of  the  small  intestine  is  usually  of  the  columnar-celled 
form,  but  in  some  cases  the  structure  is  that  of  a  spheroidal-  or  polyhedral-celled 
carcinoma.  In  the  two  of  my  own  cases  in  which  the  growth  formed  a  ring  stricture, 
the  structure  was  columnar-celled,  and  a  deposit  in  a  mesenteric  gland  in  one  of  them 
was  of  similar  structure.      In   the  remaining  case,   in  which  the  tumour  formed  a  poly- 
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po'ul  mass  projt'ctinji  into  the  luimn  oi'  the  jejunum,  tlie  cells  were  polygonal  (Fig.  t'iT), 
and  in  another  example  of  this  form  of  tumour  the  structure  was  similar.  The  spheroidal- 
celled  form  of  growth  is  probably  the  more  malignant. 

Among  a  large  series  of  water-colour  drawings  of  morbid  anatomy  by  Sir  Robert 
Carswell,  preserved  in  the  Museum  of  I'niversity  College  Ilosjjital,  are  three  of  carcinoma 
of  the  jejunum,  in  all  of  which  perforation  occurred.  These  drawings  were  made  in 
Paris  between  1828  and  1881.  A  sketch  of  one  of  them  is  reproduced  in  Fig.  V.U  ;  in 
the  dilated  bowel  above  the  growth  are  two  small  ulcers,  which  are  probably  stercoral, 
and  there  is  a  growth  in  the  mesenteiic  glands. 

Reference  has  already  been  made  to  the  second  case,  in  which  the  growth  formed 
a  hard  fixed  tumour  in  the  left  iliac  region. 

There  are  also  some  interesting  notes  of  the  case  from  which  CarswelTs  third  drawing- 
was  made.  The  patient  was  a  man,  age  50,  '"  of  remarkably  strong  make  and  constitu- 
tion. He  had  served  for  some  time  as  a  sapcur  in  the  army,  and  wore  an  immense  beard 
- — his  fine  head,  expressive  eye,  and  acpiiline  nose,  which  the  long,  flowing,  slightly  greyish 
beard  rendered  somewhat  patriarchal,  enabled  him  to  gain  an  occasional  livelihood  by 
sitting  as  a  model  to  painters  "*.  He  was  admitted  to  La  Charite  complaining  of  failing 
strength,  bad  appetite,  and  abdominal  uneasiness,  "■  and  appeared  to  have  come  in  for 
bed  and  food  rather  than  disease  ".  On  examination,  however,  a  large  tumour  was 
discovered  in  the  up})er  part  of  the  abflomen.  and  death  occurred  with  signs  of  perforative 
])eritonitis  in  thirty-two  hoiu's.  There  was  a  ""  cerebriform  cancer  of  the  jejunum ", 
without  actual  obstruction,  the  bowel  above  and  below  the  growth  being  funnel-shaped. 

In  conclusion,  a  short  reference  may  be  made  to  certain  nuiltiple  tumoiu's  occasionally 
found  post  mortem  in  the  small  intestine,  which,  although  presenting  the  minute  structure 
of  carcinoma,  show  little,  if  any,  evidence  of  malignancy.  In  1904  Bunting^  recorded 
in  the  Bulletin  of  the  Johns  Hopkins  Hospital  a  case  of  '"  multiple  primary  carcinomata 
of  the  ileum  "".  The  patient,  a  negro,  age  .52,  died  of  heart  disease,  without  any  history 
of  intestinal  symptoms.  Through  a  length  of  50  cm.  of  the  upper  ileum  were  scattered 
six  firm  opatjue  white  nodules  8  to  7  cm.  in  diameter,  and  covered  by  the  mucous 
membrane.  The  nodules  were  composed  of  small,  closely-packed,  polymorphous  cells, 
which  invaded  the  muscular  layer  ;  in  one  nodule  a  small  group  of  the  cells  was  found 
in  the  subserous  tissue.  Rimting  referred  to  six  other  recorded  cases  of  similar  nature, 
in  one  of  which  the  two  nodules  in  the  ileum  were  as  large  as  cherries.  In  all  these  cases 
death  resulted  from  other  causes.  Bunting  was  struck  by  the  resemblance  of  the 
structure  to  that  of  the  tumours  described  by  Krompecher  in  his  monograph  on  basal- 
celled  cancer  of  the  skin.  These  intestinal  growths  have  been  further  investigated  by 
Krompecher"  himself,  and  form  the  subject  of  an  article  entitled  "  Basal-celled  tumours 
of  the  cylindrical-celled  mucous  membranes,  with  special  reference  to  'carcinoids"  of  the 
intestine  "'.  to  which  Mr.  T.  W.  P.  Lawrence  has  kindly  drawn  my  attention. 

The  tumours  in  question,  which  consist  of  small  spheroidal  cells,  are  supposed  to 
have  their  origin  in  the  basal  cells  which  lie  between  the  cylindrical  cells  of  the  crypts  of 
Lieberkiilm,  and  are  met  with  in  the  intestine  and  vermiform  appendix.  They  are  allied 
to  the  basal-celled  tumours  of  the  skin,  and,  like  them,  are  of  relatively  low  malignancy. 
Krompecher  admits  that  tumours  of  this  structure  may  possibly  also  arise  in  pancreatic 
rests. 

In  the  intestine  these  tumours,  which  are  usually  (pnte  small,  are  generally  multiple. 
They  look  like  small  scirrhous  cancers,  and  not  being  circular  do  not  cause  stenosis.  In 
structure  they  exactly  resemble  the  tumours  of  the  \ermiform  appendix,  and,  like  them, 
rarely  show  any  evidence  of  malignancy. 

.According  to  this  view  the  so-called  •carcinoma  of  the  appendix",  which  has  such  a 
very  considerable  literature,  is  a  'carcinoid"  or  basal-celled  tumour.  .Although  true 
carcinoma  of  the  appendix  has  been  recorded,  it  has  always  been  dillicult  to  believe  that 
the  small  yellowish  tumours  sometimes  found  in  the  appendix,  usually  in  eases  operated 
on  for  appendicitis,  are  really  malignant  growths.     .Judging  from  the  microscopic  struc- 
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ture  alone,  tlio  conclusion  tliat  the  tumours  are  sj)hcroidal-celled  carcinomas  is  dillicult 
to  resist,  and  tiie  view  ex])resscd  by  some  pathol()<>ists  that  the  structure  is  that  of  an 
endothelioma  does  not   seem   satisfactory. 

If  Krompccher"s  view  is  correct,  tliese  stran<>e  little  tumours  of  the  appendix  and 
small  intestine  belono-  to  the  <)Toup  of  'carcinoids"  tumours  havini>-  the  histolof>ical  but 
not  the  other  features  of  a  small  spheroidal-celled  carcinoma.  This  may  not  seem  alto- 
gether satisfactory;  but  tlie  fact  remains  that  in  decidino;  upon  the  nature  of  a  tumoiu- 
it  is  necessary  not  only  to  consider  its  minute  structure,  but  also  to  take  into  account  its 
other  teatiu'cs. 

Oberndorfer,  cpioted  by  Krompechcr.  states  that  the  cells  of  tliese  basal-celled 
tumours  contain  an  abundance  of  a  doubly  refraetino-  substance.  Probably  this  is  fatty 
in  natuic.  and   tlic  yellow  colour  of  the  ap])endix  tumours  may  be  due  to  it. 
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VISITS    TO    SURGICAL    CLINICS    AT   HOME 

AND    ABROAD. 


THE    CLINIC    OF    SIR    BERKELEY    MOYNIHAN. 

Lkkds,  itself  a  great  city  in  the  centre  of  a  densely  populated  district,  is  in  the  fortunate 
position  of  havino;  a  single  teaching  hospital  with  which  hav^e  been  associated,  for  many 
generations,  surgeons  who  have  been  leaders  and  teachers.  The  General  Infirmary  was 
the  first  institution  of  its  kind  in  this  country  to  be  built  on  the  pavilion  system,  and  it 
occupies  a  large  site  in  the  centre  of  the  town.  Here  it  is  that  since  1895,  when  he  was 
a])pointed  assistant  surgeon.  Sir  Berkeley  Moynihan  has  done  most  of  his  hospital  and 
teaching  work.  His  own  personal  contributions  to  the  sum  of  surgical  knowledge  and 
tradition  have  been  commimicated  to  a  world-wide  circle  of  students  by  his  pen,  his 
addresses,  and  by  liis  visits  to  other  cities  or  countries.  Surgeons  who  wish  to  see  his 
work  are  welcomed,  and  given  every  facility  for  examining  his  cases,  watching  his  methods, 
and  discussing  his  ideas. 

One  of  such  a  group  of  surgeons,  the  present  author,  spent  a  whole  day  crowded  with 
intellectual  delight  in  the  wards,  laboratories,  and  operating  theatre  with  Sir  Herkeley, 
and  the  following  brief  narrative  is  an  account  of  things  seen  and  heard  on  that  occasion. 

In  the  morning  we  began  with  a  clinical  round  in  one  of  the  male  wards.  The  first 
case  was  a  man  of  55  whose  abdomen  presented  a  very  large  spleen.  His  face  was  some- 
what flushed.  He  had  had  a  blood  examination  by  a  well-known  pathological  labor- 
atory before  admission,  which  rejjorted  4,000,000  red  and  5000  white  cells,  and  he  was 
sent  in  as  a  case  of  probable  splenic  anaemia.  But  further  and  repeated  blood  reports 
showed  that  he  had  between  8.000.000  and  9.000,000  red  cells,  and  this  proved  that  the 
disease  was  polycvtha'mia  vera.  It  was  pointed  out  how  very  easily  a  serious  mistake 
might  have  been  made  if  the  single  blood  examination  had  been  relied  upon.  A  removal 
of  the  spleen  would  certainly  have  been  followed  by  a  lethal  issue.  The  splenic  hyper- 
trophy was  regarded  as  an  attempt  to  counteract  the  excessive  blood-cell  formation 
taking  place  in  the  bone-marrow.  For  the  moment  treatment  consisted  in  the  application 
of  radium  to  the  femora  and  tibia\  in  order  to  lessen  cell -production.  The  possibility  of 
removing  bone-marrow  by  direct  attack  on  these  bones  or  by  removal  of  alternate  ribs 
Avas  mentioned. 

The  second  case  was  one  of  splenic  auicmia  occurring  in  a  boy  of  12.  The  liver  and 
spleen  were  both  nmch  enlarged,  and  the  patient  was  being  kept  under  observation  with 
a  view  to  splenectomy.  \  brief  account  was  given  of  the  history  of  Banti's  disease,  and 
the  stages  of  the  disease  were  described,  it  being  held  that  in  the  usual  course  of  events 
a  large  liver  stage  was  followed  by  one  with  contracted  liver.  The  operative  mortality 
for  the  operation  for  this  disease  was  at  least  10  per  cent,  this  high  figure  being  accounted 
for  by  the  dense  adhesions  which  tie  the  spleen  in  its  place. 

The  next  case  was  (me  of  a  boy  recovering  after  excision  of  a  hydatid  cyst  of  the  liver. 
In  this  operation,  in  order  to  obviate  the  danger  of  dissemination  by  the  hydatid  fluid, 
the  cyst  was  injected  witli  a  4  ])er  cent  solution  of  formalin  after  aspirating  a  portion  of 
its  contents.  The  cavity  left  after  enucleation  of  the  cyst  had  l)een  obliterated  by  mattress 
suture,  so  that  no  drainage  was  recpiired  and  the  wound  healed  by  first  intention. 
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The  fourth  case  was  a  man  of  31  wliose  face  proclaimed  liim  to  be  suffering  from  a 
severe  grade  of  anaemia.  He  had  had  a  profuse  htematemesis  three  months  ago,  and  it 
was  pointed  out  as  characteristic  of  Banti's  disease  that  the  recovery  from  haemorrhage 
was  very  nuich  slower  than  from  bleeding  caused'  by  other  conditions  such  as  gastric 
ulcer.  The  patient  had  a  moderate  enlargement  of  the  spleen,  over  which  was  strapped 
a  plate  of  radiinn.  In  addition  to  the  latter  treatment,  by  which  the  spleen  would  be 
greatly  reduced  in  size,  the  anaemia  was  to  be  treated  by  step-ladder  transfusion  of  blood, 
the  method  employed  being  that  of  the  syringe. 

We  then  saw  a  man,  age  57,  whose  history  was  typical  of  a  duodenal  ulcer.  We  saw 
this  same  patient  operated  upon  in  the  afternoon,  when  it  was  found  that  there  was  a 
double  ulcer,  one  on  the  anterior  and  one  on  the  posterior  wall  of  the  duodenum. 


The  next  patient  was  an  elderly  man  suffering  from  an  enlargement  of  the  prostate. 
On  his  admission  this  patient  had  126  mgrm.  of  urea  per  100  c.c.  of  blood,  indicating  great 
inefficiency  of  the  renal  function.  By  rest  in  bed  and  irrigation  of  the  bladder  this  figure 
had  been  reduced  to  38  mgrm.  The  patient  was  thus  ready  for  operation,  which  was  to 
be  done  that  afternoon.  The  work  of  Dobson  in  this  connection  was  referred  to,  and 
Sir  Berkeley  mentioned  that,  of  400  cases  of  prostatectomy  which  he  had  himself  done,  he 
lost  from  pulmonary  embolism  4  out  of  the  first  hundred.  3  from  the  second,  2  from  the 
third,  and  none  from  the  last  hundred,  this  improvement  being  entirely  attributed  to 
more  careful  preparation.  He  did  not,  however,  hold  with  the  idea  of  a  two-stage 
operation,   as   he   considered   this   could    be   obviated    by   irrigation   through   a   catheter. 

The  last  case  we  saw  in  the  wards  was  a  man  of  middle  age  from  whom  an  epithelioma 
had  been  removed  from  the  side  of  the  tongue  by  diathermy,  the  mouth  presenting  then 
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a  clean  granulatinjif  ulcer.  The  next  stage  of  treatment  in  this  case  would  be  to  do  a 
Crile's  block  dissection  of  the  neck,  removing  the  sternomastoid  muscle,  jugular  trunk, 
and  lymphatic  vessels  in  one  mass. 

As  we  had  been  seeing  several  cases  of  splenic  disease,  we  were  taken  into  a  demonstra- 
tion theatre  and  shown  a  series  of  lantern  slides  illustrating  various  conditions  of  the 
spleen,  together  with  some  diagrams  ilhistrative  of  its  functions  and  their  pathological 
disturbance  in  various  conditions. 

We  next  paid  a  visit  to  Sir  Herkeley  Moynihan's  Private  Surgical  Hospital,  which  is 
adjacent  to  the  Infirmary  building.  It  consists  of  a  certain  number  of  ordinary  dwelling- 
houses  communicating  with  one  another,  with  the  special  adaptation  of  suitable  rooms 
to  form  two  operating  theatres,  sterilizing  room,  and  pathological  laboratory.  In  the 
operating  theatre,  inunediately  after  each  case  has  been  completed.  Sir  Berkeley  makes 
a  diagranunatic  drawing  of  the  conditions  found  and  of  the  operation  done,  and  these 
drawings  in  coloured  chalks  give  at  a  glance  the  salient  facts  of  each  case. 

We  saw  and  examined  a  few  of  the  cases  in  the  Home  at  varying  stages  of  their 
convalescence.  One  was  an  elderly  gentleman  from  whom  about  half  the  tongue  had  been 
removed  by  diathermy,  and  who  was  awaiting  the  operation  for  the  removal  of  the 
glands  of  the  neck.  It  was  pointed  out  that  although  the  application  of  diathermy  caused 
a  large  open  sore,  yet  the  condition  was  one  associated  with  very  little  pain,  the  electrical 
application  having  apparently  the  effect  of  a  deep  anaesthesia.  Another  patient  was  a 
lady  from  whom  a  nimibcr  of  stones  had  been  removed  from  the  common  bile-duct.  At 
the  time  of  operation  she  had  been  very  deeply  jaundiced.  After  the  stones  had  been 
removed,  a  large  rubber  tube  with  an  internal  diameter  of  one  inch  had  been  tied  into 
the  duct.  Through  this  tube  daily  irrigation  had  been  done  so  as  to  remove  any  debris 
which  might  cause  recurrence  of  a  stone.  We  saw  several  other  patients  recovering 
from  gall-bladder  operations,  and  were  told  that  nearly  a  quarter  of  the  operations  done 
for  this  condition  are  secondary  ones  for  patients  who  have  already  been  the  subject  of 
various  other  operative  procedures. 

In  the  pathological  laboratory  we  met  Dr.  (iruner,  who  has  charge  of  this  department. 
Amongst  other  objects  of  interest  we  were  shown  various  batches  of  cockroaches  which 
were  kept  under  observation  in  relation  to  a  nematoid  worm  which  inhabits  their  caecum 
and  which  is  supposed  to  be  a  carrier  of  a  parasite  which  induces  carcinoma  of  the  stomach 
in  rats. 

In  the  afternoon  we  returned  to  the  General  Infirmary  and  saw  a  series  of  four 
abdominal  operations  performed  by  Sir  Berkeley. 

The  first  was  a  gastrectomy  for  gastric  ulcer.  The  patient  was  a  woman  of  50,  with  a 
ten-years'  history  of  dyspepsia  and  ha»matemesis.  The  diagnosis  of  gastric  ulcer  had 
been  made  by  means  of  the  x  rays,  which  showed  a  half-inch  crater  on  the  lesser  curvature 
t)f  the  stomach,  rather  nearer  to  the  cardiac  than  the  pyloric  orifice.  The  abdomen, 
which  had  been  prejiared  by  picric  acid  spirit,  was  washed  with  ether  soap,  biniodide  of 
mercury  in  spirit  (1-500),  and  finally  swabbed  with  Harrington  solution,  and  opened  by 
an  incision  through  the  right  rectus  sheath,  the  muscle  being  displaced  outwards.  About 
twelve  small  bleeding  points  were  picked  up  with  artery  forceps  and  tied  with  fine  catgut. 
After  the  peritoneal  cavity  had  been  opened,  the  subperitoneal  tissue  was  injected  with  a 
solution  of  (piininc  and  urea  at  about  three  separate  points  on  each  side  of  the  incision. 
The  stomach  was  drawn  out  of  the  abdomen,  together  with  part  of  the  transverse  colon, 
and  tlie  jjresence  and  situation  of  the  ulcer  were  confirmed.  All  exposed  viscera  were 
covered  by  rubber  and  gauze  pads — that  is.  rubber  sheeting  covered  with  gauze.  Some 
strong  adhesions  between  the  ulcer  and  the  abdominal  wall  were  divided  and  ligatured. 
A  hole  was  made  in  the  mesocolon,  and  a  long  gauze  swab  pushed  through  this  into  the 
lesser  sac  of  the  peritoneum.  The  duodenum  was  packed  off,  the  v-essels  of  the  upper 
and  lower  margin  were  tied  in  two  places  and  divided,  and  the  duodenum  was  clamped 
by  forcejis  and  divided,  the  cut  edges  being  swabbed  with  ])ure  carbolic  acid.  The  distal 
end  of  the  duodenum  was  closed  by  a  continuous  running  stitch  of  thread,  which  was 
tied  after  removal  of  the  forceps.  The  great  omentum  was  tied  off  below  the  greater 
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curvature  of  the  stomach  in  seven  pieces,  and  the  lesser  omentum  in  three  j)ortions. 
I'he  stomacli  was  then  pulled  downwards  and  over  to  the  left,  making  the  coronary 
artery  prominent,  so  that  this  was  easily  divided  between  two  ligatures.  A  long  pair  of 
rubber-covered  clamps  was  then  passed  across  the  stomach  proximal  to  the  ulcer.  The 
colon  was  now  turned  upwards  and  the  upper  portion  of  the  jejunum  exposed  and  divided 
four  inches  below  its  origin  ;  this  division  was  done  in  the  same  way  as  in  the  case  of  the 
duodemmi,  and  the  distal  end  was  closed  by  a  running  suture.  This  closed  end  of  the 
jejunum  was  drawn  up  into  the  lesser  peritoneal  sac  after  removing  the  gauze  swab,  and 
was  apposed  to  the  posterior  surface  of  the  stomach  below  the  stomach  clamp.  The 
jejunum  was  then  joined  to  the  stomach  by  four  rows  of  fine  catgut  stitches,  thus  forming 
an  end-to-side  anastomosis.     The  distal  portion  of  the  stomach  containing  the  ulcer  being 


]-^l(;.  4:i3.-   Ill  tlio  operating  tlipatrc. 


removed,  the  region  of  anastomosis  was  drawn  down  to  the  opening  in  the  mesocolon 
and  fixed  there  by  catgut  stitches.  The  proximal  end  of  the  jejunum  was  now  implanted 
into  the  left  lateral  margin  of  the  descending  loop  of  jejunum  and  the  continuity  of  the 
canal  thus  restored.  The  operation  lasted  an  hour  and  a  quarter,  apart  from  the  closure 
of  the  abdomen,  which  was  undertaken  by  the  assistant.  It  may  be  added  to  the  above 
description  that  what  soimds  so  complicated  to  describe  appeared  to  be  very  simple  and 
easy  in  execution.  Further  evidence  was  afforded  as  to  the  innocuous  character  of  the 
operation  by  the  smooth  recovery  of  the  patient,  about  whom  special  inquiry  was  made 
a  week  later.  She  had  a  perfectly  quiet  convalescence,  such  as  might  have  been  experi- 
enced by  the  simplest  case  of  gastro-enterostomy. 

Whilst  the  first  case  was  being  finished  and  preparations  were  being  made  for  the 
next,   we   spent   a   quarter  of  an  hour    in   an   adjoining   demonstration   room,   where  we 
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saw  a  larjic  luimhcr  of  spffinieiis  and  water-colour  (irawiiiffs  of  j^astric  iilct-r.  which  had 
hceii  ri-movod  l)y  <>:astri'C'toniy.  A  demonstration  was  jiiven  of  ;t'-ray  pictures  sliowinj; 
the  diajinosis  of  <>;astric  ulcer.  Great  emphasis  was  laid  on  the  impossibility  of  making  a 
correct  diagnosis  by  any  other  means.  It  was  claimed  that  by  the  a*  rays  this  can  be 
made  in  96  per  cent  of  all  cases.  In  the  typical  case  a  barium  meal  and  w  ray  reveal  "  a 
niche  and  a  notch  "  ;  the  former  is  caused  by  the  excavation  of  the  ulcer  and  is  seen  on 
the  lesser  curvature,  the  latter  by  a  spasmodic  contraction  indenting  the  inargin  of  the 
great  curvature. 

We  then  returned  to  a  second  operating  theatre,  where  a  gastro-enterostomy  was 
done  for  a  case  of  duodenal  idcer  whose  symptoms  had  been  described  to  us  in  the  ward 
in  the  morning.  It  was  pointed  out  how  nuich  more  fretjuent  is  the  occurrence  of 
duodenal  than  of  gastric  ulcers,  and  how  much  more  certain  the  diagnosis  and  simpler  the 
treatment.  The  operation  was  performed  on  the  lines  which  Sir  Berkeley's  teaching  has 
made  classical.  The  anaesthetic  in  this  and  in  all  other  cases  that  we  watched  was  mainly 
by  gas  and  oxygen,  with  occasional  administrations  of  ether,  it  being  rare  for  more  than 
tw(»  oimces  of  ether  to  be  given  for  the  longest  case.  After  the  patient's  abdomen  has 
t)een  prepared  and  the  anjcsthetist  screened  off  by  a  wire  frame,  the  whole  table  is  covered 
with  a  green  sheet  with  a  central  slit.  The  green  colour  serves  to  rest  the  eyes  during  a 
long  course  of  operating.  A  special  shelf  on  which  to  place  instruments  that  are  being 
used  during  the  course  of  the  operation  is  placed  over  the  patient's  feet  and  cov^ered  with 
the  green  sheet.  On  one  side  of  this  is  a  square  of  scarlet  cloth  on  which  are  placed  all 
instruments  the  sterility  of  which  has  been  endangered,  as,  for  example,  the  knife  or 
scissors  used  to  open  the  intestine.  Throughout  the  entire  operation  the  only  suture  or 
ligature  material  used  consisted  of  the  finest  iodized  catgut.  The  size  of  this  was  said  to 
be  represented  by  six  noughts.  The  abdomen  was  opened  by  a  right-sided  incision, 
through  both  sheaths  of  the  rectus,  the  muscle  being  drawn  to  one  side.  Every  smallest 
bleeding  point  in  the  ])arietes  was  closed  by  ligature.  The  duodenum  clearly  showed  the 
external  scarring  and  puckering  of  an  ulcer  on  its  anterior  wall,  and  a  second  ulcer  could 
be  felt  in  the  deep  wall.  In  doing  the  actual  anastomosis,  large  rubber-covered  clamps 
were  used,  a  free  removal  of  mucous  membrane  was  made  from  each  viscus  before  inserting 
the  inner  stitch,  and  in  doing  the  latter  the  mucous  membrane  was  rather  everted,  so  as 
the  better  to  control  lucmorrhage.  The  operation  occupied  thirty-five  minutes,  but  a 
considerable  portion  of  this  time  was  occupied  in  demonstrating  various  points  of  the 
techni<juc. 

The  third  case  operated  upon  was  that  of  a  woman  of  50  who  for  eleven  years  had 
suffered  from  an  indefinite  type  of  dyspepsia.  X  rays  showed  nothing  btit  a  rather  large 
and  dilated  stomach.  The  operation  revealed  a  normal  gall-bladder,  and  a  stomach  the 
pyloric  portion  of  which  was  congested  and  irritable,  readily  contracting  on  being  touched. 
'I'he  a{)pendix  was  long,  kinked,  and  adherent.  The  case  was  regarded  as  typical  of 
appendix  dyspepsia,  and  the  offending  organ  was  removed. 

Whilst  waiting  for  the  next  operation  we  again  adjourned  to  the  flemonstration 
room,  and  were  shown  a  number  of  specimens  illustrating  the  first  cases  of  prostatectomy 
done  b\-  Mc(iill  in  1887  and  onwards.  These  consisted  of  three  series,  the  first  being 
small  bits  punched  out  from  a  projecting  prostate,  the  second  one  or  more  lobes  of  the 
organ,  and  the  third  the  entire  gland  enucleated  from  the  bladder,  the  first  complete 
specimen  of  the  kind  dating  back  to  1890. 

We  then  returned  to  the  operating  theatre  and  watched  a  prostatectomy  done  on 
the  patient  whom  we  had  seen  earlier  in  the  day.  The  operator  stood  on  the  j)atient's 
right  side,  using  his  left  hand  for  the  bladder  manipulation,  his  right  hand  being  in  the 
rectum.  After  the  abdominal  wall  had  been  incised  and  the  bladder  exposed,  a  receptacle 
like  a  basin  without  a  bottom  was  placed  over  the  incision.  This  receptacle  had  a  rubber 
ring  roimd  its  lower  margin  and  a  large  drainage  tube  attached  to  its  side.  This  had  the 
efTect  of  carrying  away  all  the  fluid  which  escajjcd  on  opening  the  bladder. 

Sir  Berkeley  Moynihan  on  another  occasion  had  before  him  a  boy,  some  19  years  of 
age,    with   iKcmolytic   jaimdicc  and   an  enlarged  spleen.     A   long  incision    was  made  over 
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the  upper  part  of  the  left  rectus  abdominis,  the  sheath  opened,  and  the  muscle  displaced 
laterally.  On  opening  the  abdomen  the  large  spleen  was  displayed,  and  delivered  after 
a  few  diaphragmatic  adhesions  had  been  divided.  It  was  pointed  out  that  these  adhesions 
are  rare  in  haemolytic  jaundice  but  more  common  in  splenic  anjemia.  They  are  indeed  the 
chief  cause  of  the  operation  mortality  attending  splenectomy  in  the  latter  condition.  On 
delivery,  the  spleen  was  wrapped  at  once  in  large  rubber  and  gauze  packs.  The  abdominal 
wall  was  raised  and  a  large  moist  swab  placed  in  the  splenic  bed,  a  step  which  the  operator 
considers  of  great  importance.  The  splenic  pedicle  was  now  dealt  with  bit  by  bit.  No.  8 
catgut  ligatures  being  carried  through  on  a  large  blunt  ligature  needle.  The  operator 
reminded  the  students  of  the  danger  of  including  the  tail  of  the  pancreas  in  tying  off  the 
pedicle,  describing  such  a  happening  as  of  less  importance  to  the  patient  than  to  the 
surgeon,  a  technical  blemish  rather  than  a  disastrous  mistake.  Whilst  this  little  homily 
was  in  progress  Sir  Berkeley  discovered  that  he  was  on  the  point  of  including  some  couple 
of  inches  of  a  very  thin  pancreatic  tail  in  a  ligature.  Appearances  were  most  deceptive, 
as  the  pancreas  seemed  to  end  well  internal  to  the  line  of  ligature.  However,  a  tail  very 
like  the  short  tail  of  a  dog  proceeded  from  the  deeper  part  of  the  apparent  end  of  the 
pancreas,  and  might  easily  have  been  cut  away.  The  splenic  artery  was  then  identified 
and  divided  between  ligatures.  The  artery  in  this  case  appeared  to  be  normal,  having 
none  of  that  fragility  which  makes  its  ligature  in  splenic  anannia  so  delicate  a  piece  of  work. 
Great  care  was  taken  at  this  stage  that  no  tension  should  be  put  on  the  large  splenic  vein, 
which  was  tied  firmly  but  without  imdue  force.  The  spleen  was  now  free  and  was  removed. 
A  small  accessory  spleen  about  the  size  of  a  tennis  ball,  and  having  the  same  colour  and 
consistence  as  the  main  organ,  was  found  and  removed  lest  it  should  undergo  compen- 
satory hypertrophy  and  cause  recurrence  of  the  jaundice.  The  last  stage  of  the  operation 
consisted  in  a  careful  revision  of  the  splenic  bed,  whence  the  large  pack  was  withdrawn, 
and  one  or  two  small  oozing  points  were  caught  and  tied.* 

The  next  case  was  one  of  gall-stones  in  a  woman.  A  paracostal  incision  was  made, 
the  external  oblique  divided  in  the  direction  of  the  skin  cut.  and  the  fibres  of  the  deeper 
muscles  split  horizontally.  This  gives  admirable  exposure  and  leaves  a  firm  scar.  The 
intercostal  nerves  displayed  were  carefully  preserved.  Sir  Berkeley  remarked  that  this 
incision  had  taught  him  the  exact  site  of  the  lower  intercostal  nerves,  knowledge  which 
he  turned  to  good  account  in  placing  his  quinine-urea  solution  when  using  vertical  incisions 
near  the  mid-line.  The  gall-bladder  was  gently  drawn  out  after  packs  had  been  placed 
in  the  kidney  pouch  and  to  the  left,  shutting  off  with  thoroughness  the  general  peritoneal 
cavity.  Previous  palpation  revealed  stones  in  the  gall-bladder,  none  in  the  ducts.  Sir 
Berkeley  drew  attention  to  deposits  of  fat  about  the  vessels.  He  remarked  that  this, 
together  with  the  fat  beneath  the  serosa,  denoted  infection  in  the  wall  of  the  viscus,  as 
the  observations  of  Dr.  Gruner  and  himself  had  established.  The  appearance  is  charac- 
teristic and  of  considerable  importance.  The  neck  of  the  gall-bladder  was  displayed  and 
the  special  cystic-duct  forceps  applied  after  it  had  been  gently  pushed  through  the 
pedicle  to  isolate  this  duct.  The  cystic  artery  was  taken  separately,  and  a  moment  later 
a  small  accessory  artery  seized  before  division.  The  gall-bladder  was  now  removed  with 
a  few  touches  of  the  knife  from  below  upwards,  and  a  pack  placed  in  its  bed.  Attention 
was  then  directed  to  the  appendix.  Sir  Berkeley  remarked  that  it  was  his  invariable  rule 
to  remove  the  appendix  in  all  cases  of  gall-bladder  disease,  and  that  frequently  appendi- 
cectomy  was  the  first  step  in  the  operation  of  cholecystectomy.  As  to  the  drainage  of 
the  abdomen  after  a  clean  cholecystectomy.  Sir  Berkeley  said  that  whilst  drainage  marred 
perhaps  the  cosmetic  perfection  of  the  operation,  he  believed  that  with  drainage  walked 
safety,  and  for  that  reason  he  preferred  to  leave  an  exit.  A  rather  large  rubber  drain, 
cut  very  obliquely,  was  accordingly  placed  against  the  gall-bladder  bed  down  to  the 
ligatured  stump  of  the  cystic  duct. 


*The  two  cases  of  splenectomy  mentioned  in  this  article  have  made  good  reeoNeries.     The  jaundice  in  the 
second  case  liad  completely  disappeared  in  ten  days'  time. 
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No  account  of  tlic  clinical  and  operative  work  of  Sir  Berkeley  Moynihan  woukl  be 
compk'tc  without  some  description  of  the  atmosphere  or  spirit  in  which  tiie  whole  work 
is  done.  Keen  enthusiasm  and  endless  pains  in  the  perfection  of  detail  are  perhaps  its 
leadinjj  characteristics.  It  is  impossible  for  the  most  indifferent  onlooker  to  avoid  beinj^ 
infected  with  some  of  this  enthusiasm.  Suroery  becomes  more  than  an  art  or  a  craft.  It 
is  a  religion. 

A  most  impressive  thinjij  is  the  scrupulous  attention  paid  to  small  details.  The 
lijjaturing  off  of  every  vessel  before  the  peritoneum  is  opened  is  an  example  of  this. 
K\erything  is  calm  and  unhurried,  everything  looks  easy  ;  and  above  all,  everything 
looks  safe.  As  a  dresser  was  once  overheard  to  remark:  "  When  ice  go  into  the  abdomen 
we  take  no  risks  !  "  The  risks  are  not  avoided  by  the  shirking  of  dilTiculties,  but  by  the 
infinite  pains  that  are  taken  to  eliminate  causes  of  failure.  To-day  we  see  a  machine 
running  with  the  greatest  smoothness  and  precision.  The  man  who  designed  it  is  an 
artist. 
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LIGATION    OF    THE    INNOMINATE   ARTERY   FOR 
INNOMINATE    ANEURYSM. 

Hv  SIH   (  HAIU.KS   BALL.\N(  K. 


Ai.i,  the  cases  recorded  in  the  following  paper,  except  my  own,  are  of  hgature  of  the 
innominate  for  subclavian  or  carotid  aneurysm.  The  point  I  wish  to  emphasize  is  that 
there  are  cases  of  innominate  aneurysm  which  are  suitable  for  proximal  ligature,  and 
that  these  can  be  diagnosed  with  the  means  at  present  at  our  disposal.     {Figs.  434,  43.5.) 

Case  1. — E.  T.,  female,  ajie  60,  married, 
live  children,  admitted  St.  Thomas's  Hospital, 
December,  1918.  Slie  was  a  small,  tliin.  pale 
woman  who  Iiad  had  syphilis.  The  left  tibia 
was  deformed  from  osteitis  and  periostitis, 
and  the  pupils  were  irre<>ular  and  fixed  in 
consequence  of  old  iritis. 


KlG.  lo4. — Aneurysm  (6*  x  5  in.)  of  bifur&ation 
of  iunominaic  artery,  viith"  healthy  artery  below. 
A  piece  of  sternum  projects  from  the  aiieurysm. 
{.Viiseiim  H.C.S.,  fipecimeii  -Vo.  3217.) 


FIG.  43.). — Aneurysm  of  innominate  .u  u  i .. 
with  no  possibility  of  proximal  ligature.  ( Museum 
R.C.S.,  .Specimen  So.  3219.) 


There  was  a  j)ulsatini>'  timiour  on  the  right  side  of  the  lower  part  of  the  neck.  It  appeared 
above  the  inner  extremity  of  the  rijjht  clavicle  and  above  the  upper  edge  of  the  manubriinii.  and 
could  be  seen  and  felt  beyond  the  median  line.  Below,  the  tumour  extended  into  the  superior 
mediastinimi  :  it  seemed  to  be  about  the  size  of  an  orange.  The  pidsation  was  expansile.  The 
radiogram  did  not  show  any  deformity  of  the  arch  of  the  aorta  or  heart  :  the  aneurysmal  timiour 
and  pulsation  appeared  to  be  limited  to  the  upper  part  of  the  innominate  artery,  for  it  did  not 
I'cach  so  low  as  the  arch  of  the  aorta.  The  condition  of  the  right  pupil  did  not  allow  of  observation 
as  to  the  involvement  of  the  sympathetic.  The  jjulses  in  the  right  arm,  and  the  pulses  in  the  right 
carotid  and  right  temporal  arteries,  were  markedly  weaker  than  the  corresponding  pulses  on  the 
left  side.     The  urine  was  normal. 

The  common  site  of  aneurysm  of  the  innominate  artery  is  at  the  bifurcation  of  the  vessel,  the 
<listal  half  of  the  artery  being  affected,  while  the  proximal  part  of  the  artery  is  often  not  dilated, 
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Caxc  1.     Showing  portions  of  manubrium  and  clavicle  removed. 


or  only  slijflitly  so.  It  was  deteriiiiiied,  tlierefore,  to  exjilore  the  superior  Tnediiistiiiuin  iiiid.  if 
l>ossiblV,  to  lijiiite  tlie  artery  proximal  to  tlie  aueiirysin. 

Oi'KKATiON,  Dec.  .'Jl,  1018. — A  vertieal  skin  incision  was  made  in  tlie  median  line,  and  another 
transverse  one  on  a  level  with  tiic  ii|)pcr  border  of  the  manuhriuin.  The  Haps  were  dissected  i!]> 
so  as  to  <;ive  a  wide  super- 
licial  exposure.  The  wall  of 
the  aneurysm  wiis  very  thin, 
so  it  was  desirable  to  keep  as 
far  as  possible  away  irom  it. 
The  a|)|)roacii  to  the 
proximal  part  of  the  artery 
was  planned  from  above  and 
from  the  left  downwards  and 
towards  the  riuht.  The 
sternomastoid  ori<>ins  from 
the  sternum  and  ieft  clavicle 
were  detached,  as  were  also 
the  sternohyoid  and  sterno- 
thyroi<l  ori<rins  from  the 
manubrium.  The  inner 
extremity  of  the  left  clavicle 
internal  to  the  costoclavicular 
liuament  was  taken  away. 
Then  the  cartilafie  of  the  left 
1st  rib  was  cut  throu>>h  close 
to  the  manubrium.  The  left 
1st  rib  and   the  left  clavicle 

were  held  firmly  tojjether  by  the  costoclavicular  litjament.  The  manubriiim  was  sawn  across 
opposite  the  lower  border  of  the  1st  rib  to  u  point  corrcspondin<^  to  a  vertical  line  dropped  from 
the  inner  extremity  of  the  ri^ht  clavicle.     The  left  upper  portion  of  the  manubrium  was  then 

removed,  after  dividinj^  the  bone  in  the  above  vertical 
line  {Fig.  436). 

The  sections  of  bone  were  made  with  the  tinkers 

inveigled  behind   the  clavicle   and   sternum   so  as  to 

prevent  damage  to  the  parts  beneath.     The  operation 

was   then   continued,   the   edges   of  the  pleura   being 

pressed  away  by  wet  gauze  manipulation.     It  was  at 

once  clear  that  the  aneurysm  did  not  extend  down  as 

far  as  the  arch   of  the   aorta.      The   dissection   of  a 

little    fibro-fatty  tissue   exposed   the    left   innonuiiate 

vein  and  the  upper  border  of  the  arch  of  the  af)rta. 

It   was   then   not   very   diflicult    to 

expose   the   imexpanded    portion  <jf 

the    innominate    artery    below   the 

aneurysm. 

No  hccmorrhage  occurred.  The 
innominate  artery  was  ligatetl  with 
kangaroo  tendon,  two  strands  being 
used  ;  these  were  tied  with  a  stay- 
knot,  without  rupture  of  the  coats. 
Pidsation  of  the  aneurysm  ceased  at 
once,  and  the  wound  was  closed  in 
the  usual  way. 

The  wound  healed  by  first 
intention.  The  right  arm  was  use- 
less at  first.  It  lacked  warmth, 
pain  was  comjjlained  of  in  it,  no 
pulse  could  be  felt  in  any  of  the 
arteries,  and  the  lingers  could  Ix; 
moved  only  slightly.  There  was 
obviously  a  lack  of  blood  going  to 
the  muscles  ami  nerves.  There  was 
a  slight  improvement  at  the  end  uf 
six  weeks,  but  no  pulse  was  present 
The  aneurysm  liad  shrunk  in  size  and  remaine<l  as  a 


I'Ki.    437. — Cttsr    I.     I'roxiniid    litratioii    of   iiuioininiite  artery    for 
aneurysm  of  the  bifui-cation.     Completely  cureil. 
A,  Schema  of  method  of  li(,'iition. 

{Mu.icKin  U.C.S.,  sprcimen  not  nunibcml  ye'.) 


in  any  artery  of  the  right  upper  extremity, 
solid  tumour. 

January,   1921.     Patient  was  seen  again.     She  complained   of  dyspncea   and   palpitation  on 
exertion.     There  was  no  sign  of  a  pulsating  tumour,  but  a  small  hard  mass  eoidd  be  felt  iK'hind 
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the  inner  extremity  of  the  right  clavicle.  An  artery  was  felt  crossinjr  the  rijiht  posterior  triangle 
of  the  neck  (query,  enlarged  transversalis  colli  V).  The  right  arm  had  completely  recovered  ;  the 
radial  pulse  at  the  wrist  did  not  appear  to  differ  from  the  left  radial  pulse. 

May  12,  1921.  Patient  admitted  to  St.  Thomas's.  A  large  amount  of  albumin  and  a  few 
casts  were  present  in  the  urine.  There  was  ascites  and  great  oedema  of  the  legs  ;  also  dyspnoea 
and  palpitation  on  the  least  exertion.  The  heart  was  much  enlarged,  and  a  loud  systolic  murmur 
was  heard.  Right  arm  :  systolic  blood-j)ressure  1.50,  Left  arm  :  systolic  l)lood-])ressure  174. 
The  artery  jjreviously  noted  crossing  the  right  posterior  triangle  of  the  neck  was  obvious. 

June  5,  1921.  A  severe  rigor  occurred,  with  liicdi  fever  and  with  ])ain  in  the  chest,  and 
death  took  jilacc  the  next  day. 


iic;.  -138. — Case  -.     Lines  of  section  of  niaiuibriuni. 

At  the  autopsy  the  inmiediate  cause  of  death  was  found  to  be  a  large  infarct  in  the  lung.  The 
large  vessels  at  the  root  of  the  neck  were  dissected  out  and  distended  under  ])rcssure.  They  were 
subsequently  ])rcpared  and  mounted  by  Mr.  Shattock.  No  enlarged  transversalis  colli  artery  was 
discovered.  The  right  subclavian,  nearly  as  far  as  the  commencement  of  the  first  part  of  the 
artery,  was  patent,  and  no  doubt  the  circulation  in  the  right  arm  had  been  re-established  through 
the  branches  of  the  first  part  of  the  arterj'. 

The  specimen  shows  the  complete  success  of  the  operation.  The  artery  is  obstructed  at  the 
site  of  ligature,  The  aneurysm  has  disappeared  ;  its  remains  are  shown  in  the  fibrous  mass  into 
which  the  distal  ])ortion  of  the  innominate  has  been  changed  (Fig.  4.'J7). 


riG. 


The  two  lialves  of  the  munubrliuu  forcibly  separated. 


Case  2. — In  1902  I 
a  Royal  Marine,  age  35. 


published  a  case  of  ligation  of  the  innominate  artery. ^  The  patient  was 
The  aneurysm  involved  the  bifurcation  of  the  artery,  and  extended  some 
distance  above  the  inner  extremity  of  the  clavicle  and  right  side  of  the  manubrium.  This  ])atient 
imderwent  a  course  of  Valsalvian  treatment  before  the  operation,  and  I  think  this  was  the  cause  of 
the  fatal  issue  of  the  case. 
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Tlic  inaiiubriuin  was  split  vi-rtically  in  the  middle  line,  and  divided  transversely  at  the  level 
of  the  upper  border  of  the  2nd  eostal  eartilayes  {Fifi.  4:58),  The  two  halves  of  the  nianuhriuni 
were  pulled  apart  by  hook  retraetors  {Fig.  4:{9).  Below  the  aneurysm  the  innominate  of  normal 
size — was  exposed.  Four  liyatures  of  <j:old-beater"s  skin  were  passed  around  it  and  tied  in  two 
stay-knots  without  rupture  of  the  eoats.     The  pulsation  of  the  aneurysm  eease<l  immediately. 

.\  few  hours  later  the  patient  was  notieed  to  have  left  hemii)le<>:ia,  and  in  thirty  hours  from 
the  operation  he  died. 

At  the  autopsy  the  aneurysm  and  sjreat  vessels  were  disseeted  free  of  other  struetmes  and 
removed.  They  were  distended  witli  cacao  butter  and  |)laeed  in  formalin  for  sui)se(iuent  dissection. 
The  rijfht  eonunou  carotid,  tiic  riulit  internal  carotid,  and  the  rij^lit  middle  cerebral  arteries  were 
found  full  of  clot. 

Case  a.^In  1S)12  I  related  in  the  Clinical  Section  of  the  Itoyal  Society  of  .Medicine  a  ease  of 
liy:ation  of  the  innominate  artery  for  subclavian  aneurysm.  In  this  case  the  pulsatinj^  sweliint; 
extended  from  the  inner  extremity  of  the  risiht  clavicle  outwards  to  beyond  the  mid-point  of  the 
bone,  and  was  assumed  to  involve  all  three  parts  of  the  subclavian  artery.  The  carotid  and  temporal 
pulses  were  cipial.  but  the  rioht  radial  jjulse  was  much  feebler  than  the  left.  The  ri<jht  pupil  was 
contracted.     The  i)atient  was  a  clerk.  a<fe  4S. 

Sedillot's  operation  was  first  attempted,  but  on  retraetinij  the  adjoininsj  margins  of  the  sterno- 
hyoid muscle  and  the  internal  jujiular  vein,  the  thin  wall  of  the  aneurysm  was  exposed,  entirely 
coveriuLi  over  the  lirst  part  of  the  subclavian.  This  operation  was  then  abandoned,  and  a  median 
vertical  incision  was  made  as  a  preliminary  to  exposure  and  lioation  of  the  innominate. 


FlO.  440. —  Cntfi  3.     Showing  part  of  iiiaiiubniim  removed. 


riie  u|)pcr  part  of  the  manubrium  was  removed  (Fig,  440),  and  it  was  then  (juite  easy  to 
])ass  two  kanjiaroo-tendon  li<ratures  around  the  innominate.  These  were  tied  in  a  stay-knot  without 
rupture  of  the  coats.  I'ulsation  of  the  aneurysm  ceased  at  once.  With  the  removal  of  the  upper 
part  of  the  mamibrium  the  aneurysm  was  seen  to  cover  over  the  first  i)art  of  the  subclavian  to 
such  an  extent  as  to  make  it  imjjossible  to  place  a  ligature  around  it  ;  and  besides,  not  half  an 
inch  of  the  first  j)art  of  the  subclavian  was  found  to  be  unexpanded,  so  it  was  considered  wiser 
to  ligate  the  iiuiominate.     The  wound  healed  by  hrst  intention. 

The  ])atient  sul'lered  very  little  inconvenience  in  the  right  arm  from  the  operation.  No  pulse 
could  be  felt  in  any  of  the  arteries,  but  there  was  no  lack  of  warmth  in  the  limb.  There  was  some 
numbness  and  tingling  of  the  ring  and  little  lingers,  and  all  the  fingers  were  a  little  stiff  on  move- 
ment. Tor  twenty-four  hours  after  the  operation  the  right  ])upil  was  dilated  :  it  then  again  con- 
tracted, and  remained  so  while  the  patient  stayed  in  the  hospital.  The  tumour  slowly  decreased 
in  size.  >hissage  of  the  area  was  commenced  on  the  twelfth  day,  and  a  month  after  the  oiieration 
the  ]iatient  left  the  hospital. 

I  have  not  Ijcen  able  to  follow  the  case  since. 

Case  4. — In  ]!)()9  a  man  .'Jo  years  of  age  came  imder  my  care.  He  had  just  arrived  from  the 
East,  and  complained  of  a  ])idsating  swelling  above  the  iimer  extremity  of  the  right  clavicle  and 
above  the  manubrium.  lie  had  had  syphilis  seven  years  before.  The  tumour  had  been  noticed 
for  some  months,  and  had  been  slowly  increasing  in  size. 

The  right  radial  and  right  carotid  pulses  were  much  smaller  than  those  on  the  left  side  (Figs. 
441.  442.  44:$).  The  fmther  examination  made  me  confident  that  the  aneurysm  involved  the 
bifurcation  of  the  innominate.  Its  wall  was  very  thin,  and  the  patient  was  ordered  complete  rest 
in  bed  in  the  hope  that  some  consolidation  would  take  j)lace. 
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Vin.  in.— C«.-r  4.      liJL'ht  ciiroticl  :iii,l  ri^,'ht  radial  lHll^■c• 


Some  (lays  later  the  aneurysm  was  IouikI  to  be  extcn(lin<>:  towards  the  posterior  trianijle.  and 
also  to  the  left  beyond  the  median  line. 

Opi'.RA'iiox. — The  inner  end  of  the  left  elaviele  was  remo^■etl.     The  cartilajjes  of  the  1st  and 

•2nd  ribs  were  divided  and 
the  left  three-fourths  of  the 
manubrium  taken  away  {Fig. 
t't4).  It  was  then  found  that 
a  portion  of  the  artery 
))etween  the  areh  of  the  aorta 
and  the  aneurysm  was  normal 
in  size.  This  was  eleared.and. 
just  as  the  aneurysm  needle 
was  about  to  be  passed,  the 
tumour,  beinji  slij^htly  pressed 
by  the  iingers  to  the  rijfht,  so 
as  to  jjive  a  better  exi)osure. 
ruptured.  .\  Hood  of  blood 
))oured  over  nie.  I  passed 
my  iinijfer  into  the  aneurysm, 
and  with  it  plu<i<icd  tin; 
innominate  artery.  No  fur- 
ther bleedin<>  oeeurred,  but 
it  required  some  rare  <m<( 
trouble  to  ligate  the  artery 
with  the  finger  within  it. 
The  liffation  wjis  effeeted  with 
two  kangaroo  tendons  tied  in 
a  stay-knot  without  rupture 
of  the  coats. 

The  man  died  thirty 
hours  later,  and  I  was  unable 
to  obtain  the  speeimen. 


i'i<;.   I  i-J.     r 


ii'otiil   iml^c. 


IK!.     (•((!<€    1.     J.cft  radial  puh 


The  diameter  of  a  tube  having  such  a  great  inHuciicc  on  the  tension  of  its  walls 
explains  wliy  aneurysms  arc  so  much  more  common  on  the  aorta  and  other  large  vessels 
than  elsewhere  ;  the  difference  is  far  more  than  the  mere  difference  in  blood-pressure, 
which  does  not  vary  very  much  in  the  principal  arteries.  The  tension  on  the  walls  of 
the  larger  arteries  affords  yet  another  argument  against  rupturing  their  coats  in  ligating. 

With  res})ect  to  aneur- 
ysms, it  will  be  seen  what 
a  strain  must  fall  on  the 
walls  of  those  that  are 
fusiform.  If  the  artery 
be  dilated  for  a  certain 
length  to  three  times  its 
diameter,  the  strain  on  tlie 
wall  will  be  three  times 
as  great.  In  a  sphere  con- 
taining fluid,  the  tension 
of  the  wall  is  proportional 
to  the  diameter  of  the 
sphere,  and  to  the  fluid 
pressure  ;  but  the  tension 
is  only  half  the  transverse 
tension  in  a  cylinder  of 
the  same  diameter.  If  an 
artery    of,    say,    10     mm. 

diameter  has  on  it  a  spherical  aneurysm  40  mm.  in  diameter,  and  if  there  is  free 
communication  between  the  two,  and  no  clot  in  either,  the  tension  in  the  wall  of  the 
aneurysm  will  be  double  that  in  the  arterial  wall  :  this  explains  in  part  the  growth  of 
aneurysms  ;  the  reason  wiiy  large  aneurysms  do  not  enlarge  more  rapidly  than  they  do  is 
because  they  are  in  great  part  filled  with  clot. 


Showiiii^  portions  o!!  iiiauubviuiii  .iiid  ciuAiele  removed. 
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111  many  cases,  as  tlic  result  ol"  the  disease  of  vvliieli  the  aneurvsiii  itself  is  (jrily  a 
part,  there  is  a  considerable  rise  in  bUKwl-pressure,  and  this  would  induce  a  further  rise 
of  tension  in  the  wall  of  the  aneurysm  ;  thus  there  is  no  difhculty  in  understandinj^  the 
rapid  rate  at  which  some  aneurysms  «;row.  and  the  rupture  of  others. 

It  seems  strat»<>e  that  when  a  <>Teat  vessel  is  lif^ated  and  the  whole  pressure  of  the 
blood  is  thrown  upon  the  small  collateral  vessels,  they  do  not  rupture  :  this  they  appear 
never  to  do.  The  explanation  seems  to  be  that  the  tension  in  their  walls.  bein<>;  propor- 
tionate to  their  diameter,  is  too  small  to  do  harm. 

In  the  early  days  of  steam  power  the  makers  of  boilers  did  not  desij^n  them  propor- 
tionately stronjj  for  their  diameters  they  not  unnaturally  only  took  into  consideration 
the  steam  ])ressure  with  which  they  were  intended  to  be  used — the  larger  boilers,  there- 
fore, were  prone  to  burst. 

The  specimen  of  an  aneurysm  of  the  innominate  artery  in  St.  liartholomew's 
Hospital  Museum  (1507)  is  typical  of  what  I  may  call  surgical  (meurj/sm  of  the  innominate. 
The  aneurysm  involves  the  bifurcation  of  the  artery,  and  the  proximal  j)ortion  of  the 
artery  is  unexpanded  and  could  have  been  lioated.  In  this  case  the  patient  was  a  girl, 
age  20,  and  she  died  from  dyspna>a  resulting  from  ])ressure  on  the  trachea.  She  was 
under  the  care  of  Sir  William  Lawrence  in  1815.  The  trachea  is  apt  in  these  cases  to  be 
displaced  to  the  left,  a  fact  that  is  easily  recognized  on  radiographic  examination. 

It  goes  without  saying  that  a  clear  appreciation  of  the  anatomy  of  the  region  is  of 
the  first  importance  in  the  performance  of  the  operation.  "'  I  always  determine  in  my 
own  mind  '",  said  the  scidptor  Chantrey,  "  the  expression  to  be  given,  and  unless  I 
can  see  the  face  distinctly  and  with  that  expression  when  I  close  my  eyes,  I  can  do 
nothing."" 

From  the  anatomical  point  of  view,  the  hgation  of  the  innominate  is  a  cervical 
operation  by  no  means  dillicult  of  performance.  There  is  no  risk  of  injury  to  the  pleura 
if  the  artery  is  approached  from  the  front  and  from  the  tracheal  site,  and  if  the  knife  is 
not  used  outside  the  limits  of  the  pulsation  area.  But  from  the  pathological  and  opera- 
tion standpoints  I  have  foimd  that  it  is  necessary  and  desirable  to  remove  bone,  so  as  to 
obtain  a  clear  and  free  exposure.  This  will  be  well  imderstood  by  all  those  who  have  had 
to  deal  with  aneurysms  at  the  root  of  the  neck.  Each  case  requires  a  different  plan  of 
operation,  and  the  different  sections  of  bone  illustrated  in  this  paper  show  how  the  vary- 
ing circumstances  of  each  case  were  met  by  diverse  and  suitable  means.  As  soon  as  the 
left  innominate  vein  and  upper  border  of  the  arch  of  the  aorta  are  defined,  the  rest  of  the 
operation  is  not  dilficult.  Whatever  bone  removal  is  decided  upon,  it  can  be  safely 
accomplished  with  the  lingers  of  the  left  hand  inveigled  into  the  superior  mediastinum 
so  as  to  protect  the  structures  therein  from  injury.  When  the  bone  has  been  removed, 
the  edge  of  the  pleura  can  be  pushed  on  one  side  by  stroking  with  wet  gauze. 

There  is  a  specimen  in  the  (iuy"s  Hospital  Museum  (1501*)  which  shows  a  large  aortic 
aneurysm  which  had  completely  obliterated  the  liunina  of  the  innominate  and  left  carotid 
arteries  by  outside  pressure.  The  patient  lived  for  a  year  without  a  carotid  or  right 
radial  pulse.  There  are  other  eases  in  literature  in  which  the  innominate  has  been  closed 
by  endarteritis  obliterans.  The  method  of  closure  which  I  have  adopted  is  to  employ 
two  or  more  strands  of  kangaroo  tendon  or  of  gold-beater"s  skin  ligature  ;  and  to  tie  the 
ligatures  by  means  of  a  stay-knot  without  rupture  of  the  coats.  The  force  necessarj- 
under  these  circumstances  to  occlude  the  innominate  is  about  3  lb.,  whereas  the  force 
necessary  to  rupture  is  about  10  lb.,  so  that  no  dilliculty  need  be  experienced  in  the 
ligation  of  the  innominate  without   ru{)turing  its  coats. 

The  (juestion  of  disease  of  an  artery  in  the  neighbourhood  of  an  aneurysm  was  settled 
by  John  Hunter.  He  showed  that  the  artery  was  not  diseased  above  the  aneurysm, 
at  least  not  to  the  extent  that  a  ligature  could  not  be  ptit  upon  it.  I  should  have  no 
hesitation  in  ligating  an  artery  close  to  an  aneurysm  with  a  stay-knot  without  rupture 
of  the  coats.  In  so  doing  the  surgeon  is  only  following  Nature's  method  when  she  by 
.some   pathological  process  occludes  a  great  artery. 

I  cannot  sav  that  the  ligature  of  the  innominate  arterv  in  the  cases  I  have  described 


Cases. 

Recoveries 

41 

12 

(5 

2 

5 

2 

Totals 

52 

16 
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is  a  very  difficult  operation  ;  but  I  cannot  quite  adopt  the  "  gay  comparison  "'*  of  the 
late  Sir  W.  Mitchell  Banks,  who,  in  contrasting  the  ligation  of  the  innominate  with 
ligation  of  the  first  part  of  the  subclavian  artery,  says  that  it  was  "  a  mere  surgical"]* 
amusement  ".  In  a  soldier,  in  1918,  I  tied  the  first'  part  of  the  left  subclavian  artery  for 
a  traumatic  aneurysm  caused  by  a  bullet-wound  of  the  artery.  This  was  a  most  difficult 
operation — certainly  far  more  difficult  than  any  operation  I  have  done  on  the  innominate 
artery. 

Up  to  the  year  1902,  when  I  published  a  case  of  ligation  of  the  innominate  artery, 
there  had  been  33  cases  of  ligation  of  the  innominate  ;  6  of  these  cases  recovered,  at  anj- 
rate  for  a  time.  In  one  of  them  it  seems  doubtful  whether  the  innominate  was  tied,  and 
the  patient  died  on  the  sixty-seventh  day.  The  operation  in  all  the  6  cases  was  done  for 
subclavian  aneurysm. 

Thomson,  in  1915,-  collected  52  cases  of  ligation  of  the  innominate  for  subclavian 
aneurysm.  There  were  16  recoveries  (30*7  per  cent).  The  operations  performed  were 
for  : — 

Spontaneous  aneurysm 
Traumatic  ,,  .  . 

\V()uiids  of  great  vessels 


Since  1915,  5  more  cases  have  been  published  : — 

1.  Ligature  of  innominate  and  carotid.  Deatli  on  fointli  dav  from  hemiplegia.  (Cleveland 
Med.  Jour.,  lOKi.) 

2.  Ligature  of  innominate  and  carotid.  Recovery,  but  pulsation  in  the  aneurysm  reappeared 
in  tluee  weeks.     (Surg.  Gynecol,  and  Obst..  1917.) 

.'5.  I^igaturc  of  innominate  and  carotid   for  traumatic  ancurvsm   of  the  carotid.     Recovery. 

{Brit.  Med.  Jom..  1917.) 

4.  Innominate  and  carotid  ligatured.     Recovery.     (Surg.,  (rt/necol.  and  Obst.,  1918.) 

').  Lijjature  of  innominate.     Death  from  ha-monhajfc  on  the  table.     As  the  aluminium  liand 

was  being  passed  around  the  arterv,  the  aneurvsm  was  injured  on  the  distal  side  of  the  vessel. 

(Surg.  Gynecol,  and  Obst.,  1918.)      * 

C'onglin,  of  St.  Louis  I'niversity,  who  operated  on  the  last  two  cases,  removed  the 
upper  part  of  the  sternum,  the  lower  section  corresponding  to  the  level  of  the  3rd  carti- 
lage. This  gave  an  admirable  exposure  and  facilitated  the  subsequent  manipulations. 
In  all  probability  surgeons  will  adopt,  in  the  future,  removal  of  the  upper  part  of  the 
sternum  as  a  preliminary  to  ligature  of  the  innominate  artery  for  innominate  aneurysm. 

SUMMARY. 

I  desire  particularly  to  lay  stress  on  the  following  points  : — 

1.  That  cases  about  to  be  submitted  to  operation  should  not  be  previously  treated 
by  the  method  of  Valsalva. 

2.  That  there  is  a  group  of  cases  of  aneurysm  of  the  innominate  artery  (aneurysm 
of  the  bifurcation)  which  are  suitable  for  proximal  ligature.  Distal  ligature  causes  the 
aneurvsm  to  become  a  diverticulum  of  the  aorta,  and  so  increases  the  pressure  within  it, 
and  should  not  be  done  when  proximal  ligature  is  possible. 

3.  That  the  presence  of  the  aneurysm  necessitates  removal  of  a  part  of  the  sternum 
in  order  to  gain  a  free  and  clear  exposure  of  the  vessel  below  the  aneurysm. 

4.  That  the  ligation  of  the  innominate  may  be  safely  and  surely  accomplished  if  the 
ligatures  are  tied  in  a  stay-knot  without  rupturing  the  coats. 

RE^ERE^'CKS. 
'Ballance,  Lancet,  1902,  Xov.  1. 
-Thomson,  Ann.  of  Surg.,  Ixi. 

*  Antony  and  Cleopatra,  iii,  ii.  |  J acohson' s  Surgery,  10th  edition. 
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THE    RADICAL    CURE    OF    INGUINAL    HERNIA    IN    CHILDREN, 
WITH    SPECIAL    REFERENCE    TO    THE 
EMBRYONIC     RESTS     FOUND    ASSOCIATED     WITH     THE    SACS.* 

liv    ALP^X.    MacLENNAN,    Glasgow. 

Since  the  opening,  in  August,  1914,  of  the  New  Royal  Hospital  for  Sick  Children  in 
Glasgow,  till  the  end  of  1920,  I  have  personally  performed  1038  operations  on  978  children 
for  the  radical  cure  of  inguinal  hernia. 

Operation. — A  description  of  the  routine  operation  was  published  in  the  (liniad 
Journal  for  July  22,  1914. 

Age. — The  operation  was  done  in  522  cases  ranging  from  two  weeks  to  one  year  : 
in  253  from  one  to  two  years  ;  in  75  from  two  to  three  years  ;  and  in  128  from  three  to 
twelve  years — the  age  limit  for  the  hospital.  Unless  detained  for  some  special  reason, 
children  under  three  years  of  age  were  sent  home  on  the  day  of  operation. 

Sex. — The  vast  majority  of  hernias  occurred  in  males,  the  proportion  being  910  to  6S. 

Side. — 619  hernias  occurred  on  the  right  side  ;  224  were  on  the  left ;  while  in  125 
cases  both  sides  were  involved. 

MoRTAi-iTV. — Eight  deaths  occurred  from  half  an  hour  to  several  weeks  after  the 
operation.  One  infant  died  shortly  after  the  attempt  to  cure  a  recurrence  following  a 
Bassini  operation  ;  post-morten\  examination  was  refused  ;  but  from  the  behaviour  of 
the  child  during  anaesthesia  it  was  doubtless  the  subject  of  the  condition  known  as  status 
lymphaticus  ;  three  other  fatalities  of  a  similar  nature  showed  at  the  autopsy  an  advanced 
condition  of  this  malady.  One  child  died  of  marasmus  and  bronchopneumonia  several 
weeks  after  operation,  the  wound  being  beyond  suspicion.  In  three  cases  the  cause  of 
death  was  gastro-enteritis. 

MoRBiiJiTY. — The  bladder  was  opened  accidentally  in  two  cases  ;  the  rent  was 
sutured  ;  the  bladder  was  drained  by  catheter,  and  the  operation  area  was  unaffected. 
The  vas  deferens  was  completely  torn  through  on  two  occasions  :  it  was  treated  in  the 
manner  described  in  the  Clinical  Journal  already  referred  to. 

Sepsis  of  a  mild  type  occurred  on  four  occasions  ;  the  radicalness  of  the  cure  was  not 
vitiated  in  any  way. 

Recurrences  took  place,  certainly  in  four,  and  possibly  in  five  cases.  One  was  a  new 
hernia  through  a  tear  in  the  conjoined  tendon  caused  by  a  mattress  suture — a  procedure 
not  now  resorted  to  imless  for  very  exceptional  reasons.  The  other  three  were  due  to 
breaking  of  the  catgut  suture  which  draws  up  the  sac  ;  a  very  fine  silk  (No.  000)  is  now 
employed. 

A  diminutive  undescended  testicle  was  removed  in  one  instance. 

Complications. — The  bladder  presented  with  the  sac  in  seven  children,  iiuludiiig 
the  two  cases  where  it  was  accidentally  opened. 

Tubercle  on  the  contents  of  the  sac  or  on  the  sac  itself  was  present  in  fi\i'  t•a^l^s. 
This  contamination  did  not  interfere  with  healing  in  any  way. 

Strangulation  was  present  in  four  cases  ;  all  recovered.  One  was  a  strangulation 
of  the  caecum  and  appendix,  the  latter  being  removed. 

The  appendix  was  removed  on  fifteen  occasions  ;  the  after-treatment  of  the  children 
was  not  altered  in  any  way,  nor  was  the  incision  enlarged  or  tlie  canal  laid  open  ;  all 
recovered. 


♦  A  communication  made  to  the  .Association  of  Surgeons  of  Great  Britain  and  Ireland,  at 

Edinburgh,  May,   1921. 
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Instances  of  sliding  hernia  were  found  in  live  children  :  this  being  exclusive  of  the; 
hernias  down  the  canal  of  Nuck.  In  one  of  these  cases  a  well-marked  Jackson's 
membrane  was  present,  while  in  another  a  Lane's  'kink'  was  divided. 

On  two  occasions  the  inx'ter  appeared  on  the  under  surface  of  the  neck  of  the  sac. 


Fig.  445.— Showiiif,'  cortical  structure  of  the  coiiiiuoii  l"i(;.  M<;. — U-s-i  common  liilobcd  adrenal  rest.     (  x  L'l.) 

adrenal  rest.     ( X    24.) 

Frequently  the  obliterated  hypogastric  artery  was  observed  coming  into  the  wound 
as  the  sac  was  drawn  out. 

DiRKCT  HiiRNiAS. — Though  denied  by  nian\-  siu'geons  ever  to  be  ]>resent.  sacs  witli 
the  deep  epigastric  vessels  on  their  outer  sides  were  observed  possibly  on  four  occasions 


Pre.  447. — Adrenal  rest  showing  advanced  calcareous  Fl(i.  448. — Comiiosite  rest,  adrenal  cortical  tissue  witli 

dei.'enei'ation.     ( x    :i4.)  tubules  in  section,  lined  bv  ciliated  cohniinar  epithe- 

lium.    (X    24.) 

and  certainly  on  three  ;    in   one  case  two   sacs  were   demonstrated,  one   on  each  side  of 
the  epigastrics. 

Vkstigial  Rklics. — In   eighteen   cases   19    "bodies'   were   examined   with   a   positive 
result  ;    one  child  had  an  adrenal  bodv  on  each  sac  of  a  bilateral  hernia.     In  14  of  these 
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cases  tlie  tissue  was  eortieal  adrenal — first  described  l)>-  me  in  Snrf>enf.  (ii/ncroloiii/.  atitt 
OhsMn'cs  (six  eases).  ()et()l)er,  1919.  Since  then  a  more  careful  scrutiny  of  the  parts 
<hn-in<t'  operation  has  sliovvn  that  they  occur  very  frequently.  Varieties  of  the  type 
already  deseril)ed    have   been   found.     These  arc   ilhistrated   in    Figs.   H.;!  -4-I.7.     The   more 


I  lit. — Small  rest  compasod  ol  tubules   lined    hy 
columnar  ei>ithpliuiii.     (;'    '21.) 


Fid.  150. — .""ectiou  ol  eysts  and  tubules  in  larger 
rest,  lined  by  cubical  eiiithelium.  Macroscopically 
appeared  as  a  siiinll  eiicvst('<l  hvdrocfI<'  of  rlie  cord. 
(>;    30.) 


usual  adrenal  rest  closely  resembles  a  tomato  seed  ;  it  adheres  to  the  outer  surface  of  the 
sac  between  the  vessels  of  the  cord  and  the  vas.  The  bilobed  nodule  {Fig.  446)  has  been 
unusual.  Fig.  448  shows  an  adrenal  body  associated  with  glandular  tissue.  Probably 
Fig.  447  indicates  tlie  ultimate  fate  of  these  accessory  adrenals     calcareous  defeneration. 


Fk;.  |.')I.     Section  ol  smiJI  lUHlule  lined  liv 
epitlieliiim.     ( ;;    '24.) 


i'n;.  l.'il'.-  ~Se<'fi<)ii  01  coinposilc  re-t  :  epidermoid 
as  Fit).  J.'il,  in  association  with  tubules  on  two  sidtvs. 
(;-.  2'».) 


In  a  few  cases  I  have  omitted  to  remove  an  apj)arent  adrenal  rest,  while  in  one  instance 
a  rest  was  transplanted  under  the  edge  of  the  wound  without  detriment.  So  far  these 
rests  have  onlv  been  foimd  in  males  ;    the  age  varied  fnnii  two  weeks  tt)  eight  years. 
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It  is  a  well-known  occurrence  to  find  adrenal  accessory  glands  far  removed  from  their 
usual  site.  Such  accessory  nodules  are  seldom  composed  of  or  contain  medullary  substance, 
the  cortical  structure  being  alone  represented.  The  exact  embryological  origin  of  these 
structures  is  still  a  matter  of  discussion,  but  in  all  the  examples  now  under  review  the 
close  association  with  the  hernial  sac  was  a  uniform  feature  ;  their  origin  by  detachment 
from  the  main  adrenal  capsule  during  the  development  of  the  processus  vaginalis  is  there- 
fore a  legitimate  deduction.  In  this  connection  they  substantiate  the  saccular  theory 
of  hernia  as  applicable  to  the  so-called  acquired  sac,  and  at  the  same  time  they  answer 
two  criticisms  of  the  technique  of  the  operation  carried  out  at  the  hospital,  namely,  that 
the  incision  is  too  small  to  allow  of  adequate  inspection  of  the  parts,  and  that  the  opera- 
tion is  performed  too  hastily  to  allow  of  proper  observation  of  the  conditions  present  in 
baby  hernias. 

Fig.  449  illustrates  a  small  nodule  composed  entirely  of  tubules  resembling,  as  was 
pointed  out  to  me  by  Dr.  Haswell  Wilson  (pathologist  to  the  hospital),  epididymis 
tubules.  These  tubules  are  lined  by  columnar  epithelium,  possibly  ciliated.  The  same 
structure  is  shown,  at  least  so  far  as  the  columnar  epitheliimi  lining  is  concerned,  in 
Figs.  448  and  450.  In  all  probability,  therefore,  these  rests  arise  in  the  WollTian  tubules. 
The  appearance  to  the  naked  eye  of  the  vestige  whose  section  is  depicted  in  Fig.  450  was 
that  of  a  minute  encysted  hydrocele  of  the  cord. 

Fig.  451  shows  a  different  type  of  rest.  Two  of  these  bodies  have  been  discovered  : 
one  in  a  male  and  one  in  a  female.  Both  appeared  as  minute,  just  visible,  pearly  bodies, 
having  a  hard  cartilaginous  consistence.  Both  were  attached  to  the  neck  of  their  respec- 
tive sacs.  They  are  cysts  lined  by  scpiamous  epithelium,  the  contents  being  structureless 
epithelial  debris. 

Fig.  452  illustrates  the  structure  of  a  rather  more  complex  type,  more  recently 
acquired  from  a  hernial  sac  in  a  male,  a  case  not  included  in  the  series.  The  main  mass 
of  the  little  relic  shows  the  same  structure  as  that  of  Fig.  451,  but  on  both  sides  are  seen 
sections  of  tubules  similar  to  those  seen  in  Figs.  448  and  450.  This  specimen  at  least 
indicates  that  the  epidermoid  and  the  WoHIian  tubules  arise  froin  the  same  place.  It  has 
been  suggested  that  the  Wolffian  duct  arises  from  the  epiblast,  and  possibly  this 
association  of  Wolffian  tubules  with  an  epidermoid  may  lend  support  to  this  view. 

Professor  Bryce,  to  whom  I  showed  the  figures,  is  of  opinion  that  the  adrenal  bodies 
are  accessory  adrenals,  and  that  the  other  glandular  rests  are  related  to  the  Wolffian 
tubules,  while  tlie  s(|uamous  epithelium-lined  sacs  must  be  explained  by  the  close  relation- 
ship of  the  ^■aric)us  body  layers  at  an  early  date  in  the  development  of  the  ovum. 

I  am  indebted  to  Dr.  Ilaswell  Wilson  for  the  photomicrographs  and  for  the  reports 
on  their  structure. 
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RESTORATION    OF    THE    NOSE    BY  TRANSPLANTATION    OF    SKIN 
FROM    THE   FOREHEAD    IN    THE    YEAR    1881. 

By    T.      FlIIDGIX     TEAI.E,     Lkkos. 

W.  H.,  in  1876,  when  at  the  age  of  18,  was  kicked  in  the  cheek  whilst  tending  a  horse. 
This  led  to  the  destruction  of  the  fleshy  and  bony  part  of  the  nose,  leaving  a  large  hole  in 
the  centre  of  the  face.  He  became  a  patient  of  the  Huddersfield  Infirmary,  where  various 
measures  were  tried  imder 
the  care  of  the  late  Mr. 
Kilner  Clarke. 

On  Jan.  28,  1878, 
he  came  into  the  I^eeds 
General  Infirmary  for 
three  montlis  and  then 
became  an  out-patient 
until  1881.  In  May  of 
that  year  the  new  nose 
was  made  by  Mr.  Pridgin 
Teale,  and  nine  days 
afterwards  the  stitches 
were  removed.  \\'ithin 
three  weeks  the  raw  gap 
on  the  forehead  was 
healed  over. 


In  a  recent  letter  to 
Mr.  Teale  (1921)  Mr.  H. 
expresses  his  feelings  as 
follows  : — - 

■•  Since  the  operation 
I  have  been  able  to  take 
my  place  amongst  the 
world  of  men,  earn  my 
living,  and  to  follow  the 
occupation  of  a  plate- 
layer on  the  railway, 
having  been  rescued  from 
being  merely  an  outcast 
and  a  pariah,  pointed  at, 
derided,  and  scorned  by 
the  thoughtless  and  the 
ignorant." 


in;.  453.  — Tlie 
patient  (W.H.)  at  the 
date  of  the  operation 
in  1881. 


\\'.   II.  forty  year< 


There  is  one  lesson  which  I  would  enforce  by  this  case.  About  the  time  of  this  oper- 
ation it  was  taught  by  some  surgeons  that  as  soon  as  the  flap  was  safely  grown  into  place 
the  pedicle  should  be  severed.  I  taught  that  to  do  this  was  to  risk  subsetiuent  shrinking 
of  the  new  nose.  This  teaching  was  enforced  in  my  address  at  Nottingham  on  "  Atrophy 
induced  by  Cicatrix,  and  its  Surgical  Value ".  This  view  was  sound,  but  it  must  be 
modified  in  view  of  the  experience  of  Thiersch's  grafts,  and  transplantation  of  thin  shaviiigs 
of  skin. 
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THE    GASTRIC    CRISES    OF    TABES    DORSALIS    AND 
THEIR    SURGICAL    TREATMENT. 

By   H.   C.   SHAWJ:,   Manchi.:stkh. 

A  KNOWLEDGE  of  the  ncrvous  pathways  which  are  concerned  in  the  production  of  gastric 
crises  is  essential  for  the  eflicient  surgical  treatment  of  this  condition.  The  first  object 
of  this  paper  is  to  describe  an  effort  which  has  been  made  to  determine  the  nerves  through 
which  the  various  phenomena  arc  produced,  and  the  second  object  to  discuss  the  results 
and  appropriateness  of  the  several  surgical  procedures  which  have  been  suggested  for  the 
treatment  of  gastric  crises. 


THE     NERVOUS     PATHWAYS     CONCERNED. 

Considerable  information  regarding  these  pathways  has  been  derived  from  careful 
investigations  of  patients  who  have  been  operated  upon  for  this  condition  by  Sir  William 
Thorburn,  and  my  best  thanks  are  due  to  him  for  permitting  me  to  make  use  of  his  cases. 
Prior  to  discussing  this  information  it  will  be  most  convenient  to  give  a  brief  record  of 
three  of  these  patients  treated  by  rhizotomy. 

Case  1. — G.  W.  M.,  male,  age  47,  stationer.  This  patient,  previous  to  his  operation,  suffered 
from  a  weekly  recurrence  of  tlie  crises.     The  i)ain  and  vomiting  often  continued  for  thirty-six  hours, 

although  of  these  two  symptoms  the  jiaiii  was  by  far  the  most 
severe.  A  careful  consideration  of  the  history  of  the  subjective 
symptoms  showed  tliat  the  pain  consisted  of  two  types  : 
(1)  A  radiating  cutaneous  pain,  eommcncing  between  the  left 
scapula  and  the  spine,  i)assing  over  the  left  7th,  8th,  and  9th 
intercostal  spaces  and  across  the  epigastrium ;  and  (2)  A  deep 
griping  j)ain  localized  to  the  left  epigastrium.  Occasionally 
the  crises  were  accompanied  by  lightning  pains  in  the  limbs. 
On  March  9,  1914,  ])osterior  rliizotomy  of  the  left  4th, 
;")th,  Gtli,  7th.  and  8th  roots  was  i)erformed.  On  examining 
tlie  patient  on  Dee.  21,  1920,  he  gave  a  history  of  liaving 
suffered  from  only  three  attacks  of  vomiting,  which  had 
occurred  within  the  first  two  years  after  the  operation.  The 
above-mentioned  two  types  of  pain  entirely  disajjpeared  after 
tlie  operation,  only  occasionally  he  experienced  a  dull  constrict- 
ing pain  across  tlie  upper  part  of  the  anesthetic  area  (Fig. 
4,56).  There  was  paralysis,  accompanied  by  marked  wasting, 
of  the  intercostal  muscles  in  the  fitli,  7th,  and  8th  spaces  on 
the  left  side. 

Case  2. — A,  B,,  male,  age  44,  laljourer.  Prior  to  ojieration 
the  crises  were  experienced  daily  ;  profuse  vomiting  was 
accompanied  by  two  types  of  pain:  (1)  A  suiierficial  radiating 
pain  over  an  area  extending  from  the  level  of  the  nijiple  to 
the  umbilical  plane  on  botli  sides  of  the  body,  and  most 
intense  along  tlie  distribution  of  tlie  8th  dorsal  nerve  ;  (2)  A 
deep  griping  pain  localized  to  the  epigastrium. 

On  June  1,    1915,   bilateral   rhizotomy  of  the   otli  to  8tli 
posterior  dorsal  nerve-roots  was  performed.     Following  opera- 
tion the  crises  recurred  about  six  weeks  after  discharge  from 
hospital,  and  since  then  have  been  experienced  at  intervals  of 
three  weeks.     Vomiting  has  been  considerably  alleviated,  and 
the  radiating  pain  has  disappeared,  though  there  is  still  some 
deep   griping    ejiigastric    pain    accompanying    the    vomiting. 
Besides  these  symptoms,  a  dull  constricting  pain  is  ex])erienced 
across  the  epigastric  area  of  anaesthesia,  which  occurs  independently  of  the  crises.     It  is  of  interest 
to  note  tliat  over  the  entire  area  of  cutaneous  anaesthesia  {Fig.  457)  the  tissues  are  sensitive  to 
pressure. 


Fig.  45G.— Case  1.  The  light  shade 
shows  the  epicritic,  and  the  dark  shade 
the  protopathic,  areas  of  antesthesia. 
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Case  3. — S.  A.  W.,  ujfc  5(i,  housewife.  Previous  to  operation  tlie  patient  suffered  fr<)in  the 
crises  several  times  a  week.  Voinitinji  was  a  pronounced  syn>i)toin,  and  was  aecoinpanied  by 
exerueiatinjf  pain  localized  to  tiie  left  epijiastrium,  together 
with  marked  tenderness  to  |)ressure  over  tiie  same  reiiion. 

On  Nov.  S,  1<)'2<),  unilateral  riii/.otomy  of  the  .'jth  to  9th 
left  ])osterior  dorsal  nerve-roots  was  |)erf()rmed.  Immediately 
after  operation  pain  was  eomi)lained  of  in  tlie  <listril)Ution  of 
the  11th  and  V2th  dorsal  nerves  on  the  left  side,  presumably 
due  to  traumatic  irritation  (sec  Fig.  458),  because  it  subsided 
shortly  after  operation. 

The  area  of  cutaneous   anirsthesia   will  be   noticed 

by  referring  to  the  sensory  charts.     It  will  be  seen  that 

there   was   a   relatively   large   area   of  epieritic   loss    as 

compared  with  the  area  of  protopathic  anaesthesia.     In 

order  to  explain  these  findings,  a  series  of  tabes  patients, 

all  of  whom  were  under  medical  treatment,  were  examined 

with  a  view  to  determining  whether  they  suffered  from 

sensory  changes  over  the   skin  of  the   abdomen.     As  a 

result    of    these   examinations    it    was    foimd    that   the 

majority    suffered     from     slight    diminution    of   tactile 

sensibility,  more  especially  near  the  mid-line.     One  case 

was    analgesic  over  a   considerable  area    of   the   trunk, 

another  manifested  hyperalgesia. 

The  above  findings  would  suggest  slight  compres- 
sion of  sensory    nerve-fibres    in    the    dorsal    roots,  and 

such  changes  would  account  for  the  extensive  epieritic 

loss    in    Case    3.     Over   the    entire    area    of   cutaneous 

anaesthesia  sensibility   of  the  deep  tissues  was  retained. 

Five  weeks  after 
operation  this  patient 
exj)erienced   a    typical 

crisis,  vomiting  and  pain  being  equally  prominent 
symptoms.  Although  the  crisis  subsided  after  forty- 
eight  hours,  nausea  persisted  in  a  varying  degree  for 
several  days.  Since  then  relapses  have  occurred  at 
intervals  of  two  or  three  weeks. 

From  the  analysis  of  the  preceding  cases  it  is  evident 
that  there  are  two  types  of  phenomena  to  be  considered 
in  a  crisis  :  (I)  Sensory  (subjective  pain  and  objective 
sensory  disturbances)  ;    (II)  Motor  (vomiting). 

I.  SENSORY    PHENOMENA. 

From  the  description  given  by  patients,  the  pain 
appears  to  be  of  a  composite  nature,  and  it  is  not 
dillicult  to  recognize  two  distinct  forms,  one  or  other 
of  which  commonly  predominates  and  somewhat  obscures 
the  other.  The  first  form,  which  may  be  termed 
somatic,  is  felt  superficially  in  the  body  wall,  and 
consists  of  two  types,  the  one  sudden  and  slKK)ting  in 
character,  experienced  and  accurately  localized  along 
the  dorsal  nerves  ;  the  other  a  dull  constricting  sensa- 
tion which  is  not  well  localized. 

Cases  1  and  2  suffered  from  the  first  type,  and  were 
relieved  by  section  of  the  posterior  nerve-roots,  which  strongly  suggests  that  it  was  caused 
by  irritation  of  fibres  which  traversed  these  roots  on  their  course  to  the  spinal  cord. 


Fig.  457.— Cn.V'  2.  The  light  shade 
shows  the  epieritic,  and  the  dark  shade 
the  j)rotoi)athic,  areas  of  anaesthesia.  Tlie 
central  portion  indicates  tlie  area  of  dull 
constrictiiif;  pain. 


FIG.  458. — Case  3.    Liplit  shade  epieritic, 
dark  shade  protopathic  loss. 
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The  second  type,  consisting  of  a  dull  constricting  sensation,  does  not  appear  to  be 
relieved  by  posterior  rhizotomy.  Case  2  furnishes  an  example  of  the  absence  of  relief 
after  section  of  the  posterior  roots,  which  seems  to  indicate  that  this  type  of  pain  is  trans- 
mitted by  some  other  nervous  path,  and  the  three  cases  recorded  here  seem  to  offer  some 
explanation.  It  was  noticed  that  in  both  Case  2  and  Case  3  deep  pressure  was  readily 
appreciated  over  the  entire  area  of  cutaneous  anaesthesia,  the  tissues  of  the  lax  abdominal 
wall  being  easily  pinched  without  any  disturbance  of  abdominal  viscera,  which  clearly 
demonstrated  the  sensibility  of  the  deep  tissues  of  the  abdominal  parietes.  In  both 
patients  the  point  of  stimulation  could  be  localized  to  within  half  an  inch  of  the  actual 
point  where  pressure  was  applied,  and  it  was  also  noticed  that  the  muscle  tissues  were  far 
more  sensitive  to  pressure  than  the  periosteuni  of  the  ribs. 

The  association  of  these  subjective  and  objective  sensory  phenomena  after  section 
of  the  posterior  roots  rather  suggests  that  the  nervous  channels  upon  which  they  depend 
is  a  common  one.  Hitherto  it  has  been  generally  supposed  that  all  afferent  sensory 
impulses  from  somatic  areas  enter  the  spinal  cord  by  means  of  the  posterior  roots.  Kidd 
held  the  opinion  that  some  of  the  afferent  sensory  fibres  traversed  the  anterior  roots,  and 
the  above  results  would  seem  to  lend  support  to  such  a  view.  The  only  pathways  avail- 
able for  the  transmission  of  these  impulses  to  the  central  nervous  system  would  appear 
tD  be  either  the  anterior  nerve-roots  or  the  sympathetic  system.  It  was  readily  shown 
that  the  sympathetic  was  functioning  in  the  anaesthetic  area,  first  by  the  hypodermic 
injection  of  pilocarpine  nitrate  J^  gr.,  which  was  followed  by  general  diaphoresis  (including 
the  anaesthetic  area),  and  secondly  by  the  local  application  of  cold,  which  induced  pilo- 
motor contractions,  even  over  the  area  under  consideration.  These  experiments  invariably 
proved  that  the  sympathetic  was  fimctioning,  and  had  to  be  borne  in  mind  as  a  possible 
path  of  conduction  ;  but  examination  of  Case  1  yielded  more  definite  and  positive 
evidence  on  the  point  at  issue.  This  patient,  unlike  the  other  two,  was  imable  to 
recognize  pressure  over  the  intercostal  spaces  within  the  anaesthetic  area,  and  this  was 
accompanied  by  marked  wasting  of  the  corresponding  intercostal  muscles.  This  wasting 
was  noticed  shortly  after  the  operation,  and  appears  to  be  definite  evidence  of  loss  of 
conduction  in  the  anterior  roots.  The  loss  of  deep  sensibility  in  the  one  patient  where 
there  is  loss  of  conduction  in  the  anterior  as  well  as  the  posterior  roots,  appears  to  be 
important  evidence  in  support  of  the  view  that  this  form  of  sensibility  is  mediated  by 
afferent  fibres  which  enter  the  cord  in  the  dorsal  region  via  the  anterior  roots.  It  is  of 
importance,  and  further  support  to  the  view,  to  notice  that  Case  1  was  the  only  patient 
of  the  three  who  did  not  suffer  from  either  type  of  pain  after  rhizotomy.  This  view  is 
strongly  upheld  by  the  results  of  the  operation  of  posterior  rhizotomy  in  the  cervical 
region,  two  cases  of  which  are  reported  by  Head.  In  both  cases  the  5th,  6th,  and  7th 
roots  were  amongst  those  divided,  and  in  both  cases  deep  sensibility  was  completely 
retained.  Similarly,  in  a  case  of  cervical  rhizotomy  performed  by  Sir  William  Thorburn, 
deep  sensibilitj^  was  retained. 

The  second  form  of  pain  occurring  in  a  crisis  is  located  to  the  epigastric  region, 
commonly  to  the  left  epigastrium,  and  will  be  termed  visceral.  This  form  of  pain  is  that 
most  prominent  at  the  time  of  the  crisis  ;  in  character  it  is  severe  and  griping,  and  is 
commonly  accompanied  by  a  deep  tenderness  which  is  strictly  localized  to  the  left 
epigastrium.  In  neither  case  does  the  pain  or  tenderness  transgress  the  costal  margin. 
In  Case  3  the  continued  application  of  firm  pressure  with  the  hand  over  the  stomach 
resulted  in  the  production  of  pain  localized  primarily  to  the  epigastrium,  but  later 
spreading  diffusely  over  the  upper  half  of  the  abdomen,  more  particularly  on  the  left 
side.  The  effect  was  only  produced  on  the  deepest  pressure.  Prior  to  the  onset  of  this 
phenomenon  the  pressure  on  the  deep  muscle  tissues  was  felt,  but  easily  differentiated  from 
the  sensations  under  consideration.  In  the  case  of  this  patient  it  was  noticed  that  when 
the  stomach  was  completely  at  rest  very  firm  pressure  was  requisite  before  the  tenderness 
was  elicited.  On  the  other  hand,  after  a  crisis,  a  comparatively  slight  pressure  resulted 
in  the  production  of  intense  epigastric  pain,  whilst  prolonged  pressure  caused  the  onset 
of  nausea  and  retching.     These  facts  seem  to  indicate  that  the  pain  and  tenderness  are 
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induced  by  the  stimulation  of  afferent  nerves  terminatins;  in  the  wall  of  the  stomach, 
which  are  i)ressed  upon  as  they  traverse  either  the  solar  plexus  or  the  walls  of  the 
stomach. 

Roux  considers  that  the  source  of  local  tenderness  in  gastric  disorders  is  the  solar 
plexus.  Hurst,  on  the  other  hand,  discounts  this  theory  on  the  ground  that  irritation 
of  afferent  fibres  is  always  referred  to  their  peripheral  distribution.  He  supposes  as  an 
alternative  that  the  seat  of  tenderness  is  the  nerve-plexus  in  the  subperitoneal  areolar 
tissue.  However,  the  fact  that  this  form  of  pain  is  only  evoked  on  strictly  local  jjressure 
would  seem  to  suggest  that  the  solar  plexus  might  be  the  source  of  local  tenderness.  Conse- 
(juently  the  hyperirritable  gastric  nerves  would  first  interpret  the  stimulus,  followed 
secondly  by  the  less  irritable  nerves  to  the  other  viscera,  and  hence  the  later  more  diffuse 
aching  pain. 

Lastly,  the  irritation  of  vagal  fibres  would  upset  the  motor  activity  of  the  stomach, 
producing  nausea  and  retching. 

Since  much  of  the  reasoning  in  the  foregoing  paragraphs  depends  on  the  question 
of  visceral  sensibility  and  the  localization  of  sensory  impulses  by  visceral  nerves,  some 
experiments  were  imdertakcn  to  demonstrate  this  possibility.  In  several  patients  with 
a  colotomy  in  the  left  iliac  region,  the  visceral  peritoneum  was  carefully  tested  by  pin, 
cotton-wool,  and  stretching  with  forceps.  In  every  case  there  was  no  response.  The 
peritoneal  coat  was  divided,  and  the  muscle  coat  subjected  to  similar  tests.  In  two  of 
these  cases  it  was  found  that  on  pinching  the  bowel  (so  as  not  to  disturb  the  wound)  at 
certain  points  a  sensation  of  touch  was  evoked.  The  sensitive  points  in  both  cases  were 
situated  about  a  quarter  to  half  an  inch  apart :  no  degree  of  stimulation  between  these 
points  produced  a  sensation.  It  was  also  noticed  that  the  sensation  was  experienced 
after  a  latent  period  following  stimulation,  and,  roughly  tested,  this  period  was  constant 
for  approximately  equal  degrees  of  stimulation  ;  also  that  the  sensation  subsided  grad- 
ually. The  patients  described  the  sensation  as  resembling  a  light  touch  of  something 
internal,  and  persisted  that  there  was  no  similarity  to  a  light  skin  touch.  Similar  tests 
applied  to  the  mucous  coat  yielded  entirely  negative  results.  These  results  could  not  be 
obtained  forty-eight  hours  after  opening  the  gut,  presumably  owing  to  necrosis.  Both 
these  patients  localized  the  point  of  stimulation  fairly  accurately  as  regards  the  region. 
It  would  thus  appear  that  the  sigmoid  colon  possesses  a  certain  degree  of  sensibility, 
protopathic  in  character,  which  is  very  pronounced  in  certain  individuals.  These  results 
corroborate  the  conclusions  of  Head,  who  regarded  the  sigmoid  as  possessing  a  low  forni 
of  protopathic  sensibility.  Meltzer  also  found  that,  on  pinching  intestines  through  an 
open  laparotomy  wound,  pain  was  elicited.  Hurst  stated  that  in  his  experience  localiza- 
tion of  sensory  stimuli  is  always  very  accurate  in  comparatively  fixed  viscera  such  as  the 
gall-bladder,  whereas  in  the  more  movable  parts  the  sensations  are  referred  only  to  a 
general  area. 

These  conclusions  regarding  visceral  sensibility  may  now  be  applied  to  the  stomach. 
Seeing  that  the  lower  part  of  the  alimentary  canal,  as  represented  in  our  experiments 
by  the  sigmoid  colon,  is  supplied  with  afferent  sensory  fibres,  and  that  in  some  eases 
the  stinuili  traversing  such  fibres  are  fairly  accurately  localized,  it  is  to  be  expected 
that  a  part  of  the  alimentary  canal  such  as  the  stomach,  having  far  higher  functions 
to  perform,  would  be  more  adequately  supplied  with  afferent  fibres,  and  consequently 
sensor\'  stimuli  would  be  more  accurately  localized.  For  example,  if  the  attachments 
of  the  stomach  are  dragged  upon  when  a  laparotomy  is  performed  under  spinal 
anjcsthesia,  acute  pain  results  from  the  tension  on  the  gastric  nerves,  which  is  fairly 
accurately  localized  by  the  patient  to  the  upper  left  abdomen.  However,  seeing  that 
this  viscus  is  freely  movable,  according  to  the  above  conclusion  of  Hurst  one  would 
expect  that  painful  stimuli  arising  therefrom  would  be  located  to  a  general  area  occupied 
by  the  stomach.  Therefore,  in  the  disease  under  consideration,  it  would  be  reasonable 
to  expect  that  any  sensory  impulses  arising  from  the  stomach  might  be  referred  to  the 
gastric  area.     This  would  accoiuit  for  the  localized  epigastric  pain. 

We  must  now  discuss  the  possible  pathways  by  which  the  visceral  sensory  stimuli 
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are  conveyed  to  the  central  nervous  system.  In  the  majority  of  cases  these  sensory 
symptoms  are  by  far  and  away  the  most  profound,  and  hence,  from  the  operative  stand- 
point, it  is  of  the  utmost  importance  to  determine  tlie  nerves  impHcated.  There  are  two 
possible  channels  of  conduction:    (1)  The  vagi;    (2)  The  si/nipatheiic. 

1.  The  Vagi. — The  part  the  vagi  play  in  the  conduction  of  this  visceral  sensation 
may  be  considered  first.  With  regard  to  the  three  cases  here  discussed,  it  is  apparent  that 
if  the  vagi  do  conduct  sensory  impulses  they  are  certainly  not  alone  in  this  respect,  as 
evidenced  by  the  superficial  radiating  pain  along  the  dorsal  nerves,  which  appears  strongly 
to  indicate  an  associated  irritation  of  the  sympathetic  fibres  passing  between  the  stomach 
and  the  posterior  spinal  roots,  definitely  suggesting  that  the  conduction  of  the  visceral 
pain  is  not  purely  vagal.  In  determining  the  relative  importance  of  the  vagi,  the  results 
of  Exner's  operations  for  gastric  crises  must  be  recalled.  In  one  of  his  patients  vagotomy 
completely  relieved  the  pain,  indicating  that  painful  afferent  stimuli  may  traverse  the 
vagi,  which  is  further  evidenced  by  the  fact  that  in  some  cases  extensive  bilateral  rhizo- 
tomy fails  to  relieve  the  epigastric  pain.  According  to  Head's  observations  there  are  purely 
vagal  crises  accompanied  by  hypertrsthesia  in  the  temporal  and  parietal  regions.  From 
such  facts  it  is  evident  that  the  vagi  participate  to  a  certain  degree  in  the  conduction  of 
these  visceral  sensory  impulses  during  a  crisis. 

2.  The  Si/nipathetic. — On  the  other  hand,  it  is  clearly  borne  out  by  operative  results 
that  the  sympathetics  are  the  principal  conductors  of  the  irritative  impulses*,  in  that 
many  cases  of  gastric  crises  are  cured  or  vastly  improved  by  posterior  rhizotomy.  The 
significance  of  epigastric  tenderness  is  here  of  manifest  importance.  In  Case  2  there  was 
no  deep  epigastric  tenderness  after  a  bilateral  rhizotomy  had  been  performed,  whereas 
in  Case  3,  when  there  was  only  a  unilateral  rhizotomy,  the  tenderness  persisted,  probably 
indicating  that  in  the  latter  case  the  impulses  still  traversed  the  imdivided  posterior  roots. 
It  is  to  be  expected  a  priori  that  the  sympathetics  would  be  irritated,  seeing  that  the 
disease  is  primarily  located  in  the  neighbourhood  of  the  spinal  cord. 

The  effects  of  sympathetic  stimulation  were  observed  in  Case  3.  After  operation 
there  had  been  no  recurrence  of  crises  up  to  the  time  when  these  observations 
were  made.  Adrenalin  chloride  (10  min.  1-1000  solution)  was  injected  subcutaneously 
into  the  flank.  This  was  immediately  followed  by  an  excruciating  vice-like  pain  which 
ascended  the  centre  of  the  spine  from  the  wound  to  the  occiput.  The  symptoms  were 
speedily  relieved  by  inhalation  of  amyl  nitrite  (8  min.).  A  little  later  there  was  a  gradual 
increase  of  the  local  deep  epigastric  tenderness  and  pain,  culminating  in  a  typical  gastric 
crisis  which  lasted  forty-eight  hours.  Amyl  nitrite  also  temporarily  relieved  the 
epigastric  pain.  Before  the  crisis  the  blood-pressure  (brachial)  stood  at  approximately 
130  mm.  Hg  ;  during  the  crisis  it  rose  to  a  mean  of  175  mm.  Hg.  As  a  result  of  the  success 
following  administration  of  amyl  nitrite,  trinitrin  tablets  were  prescribed.  The  blood- 
pressure  was  reduced  to  85  mm.  Hg  ;  all  symptoms  of  pain  subsided,  although  nausea 
still  persisted  for  some  days  after  the  crisis. 

These  results  strongly  suggest  that  sympathetic  irritation  is  the  major  factor  in  the 
crisis.  The  investigations  of  Langley  showed  that  stimulation  of  the  abdominal  sym- 
pathetic or  the  white  rami  communicantes  causes  a  rise  of  blood-pressure  not  observed 
on  vagal  stimulations.  Again,  turning  to  Exner's  cases,  the  second  patient  was  not 
relieved  from  pain  by  vagotomy,  clearly  indicating  the  dual  mode  of  transmission  of 
these  sensory  impulses.  At  this  juncture  it  is  interesting  to  draw  attention  to  the  pain 
in  herpes  zoster.  In  this  disease  the  visceral  pain  is  sometimes  experienced  quite  apart 
from  any  superficial  intercostal  sensations.  Hurst  considers  it  to  be  a  true  visceral  pain 
referred  along  the  visceral  sympathetic  by  irritation  at  the  posterior  root  ganglia,  a 
similar  anatomical  situation  of  irritation  as  that  under  consideration. 

We  therefore  conclude  that  both  vagi  and  sympathetics  share  in  the  conduction  of 
the  visceral  sensory  impulses  ;   that  the  latter  are  in  most  cases  the  principal  transmitters, 

*  Roux  found  that  the  fine  nerve-fibres  which  connect  the  dorsal  roots  to  the  cells  in  the  symiiathetic 
ganglia  were  partially  degenerated  in  tabetic  subjects. 
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altli()u<>h  till'  former  participate  ;    whilst  in  some  cases  the  sensory  symptoms  are  entirely 
due  to  va<>al  activity. 

II.— MOTOR    PHENOMENA. 

The  motor  symptoms  of  the  crises,  the  vomiting,  is  still  to  be  considered.  Miller, 
after  a  series  of  experiments  on  cats,  found  that  stimulation  of  the  vagi  alone  produced 
vomiting  ;  in  both  of  Kxner"s  patients,  vagotomy  completely  relieved  this  symptom. 
Turning  to  the  results  of  posterior  rhizotomy  with  this  particular  symptom  in  view,  we 
fuid  that  nausea  and  vomiting  are  the  invariable  symptoms  in  those  patients  who 
relapse.  Rhizotomy  has  severed  many  of  the  channels  of  irritation,  but  sooner  or  later 
the  vagi  are  again  irritated  and  the  storm  breaks  once  more. 

Possibly  the  irritation  reaches  the  motor  centres  of  the  vagus  through  the  mediation 
of  either  the  alTerent  vagal  fibres  or  those  fibres  of  the  splanchnics  which  are  connected 
with  the  unsevered  spinal  nerve-roots.  In  the  cases  under  our  observation,  signs  of 
sensory  irritation  definitely  preceded  nausea  and  vomiting.  We  therefore  consider  that 
vomiting  is  produced  solely  by  the  motor  activity  of  the  vagus,  secondary  to  reflex 
irritation  of  the  nucleus  of  that  nerve,  either  through  the  sympathetics  or  its  own  afferent 
fibres.  Lowering  of  the  blood-pressure  alone  did  not  entirely  abolish  nausea  and 
occasional  retching,  although  severe  vomiting  was  checked.  This  seems  to  indicate  that 
although  high  blood-pressure  might  stinuilate  the  vagus  centres,  its  mitigation  does  not 
mean  a  complete  cure  of  the  crises — presumably  on  accoimt  of  the  persistent  increased 
irritability  of  the  afferent  vagal  fibres  resulting  in  the  transmission  of  sensory  impulses 
that  normally  do  not  stimulate  the  higher  centres  or  pass  the  threshold  of  consciousness.* 

In  terminating  this  discussion  on  the  nervous  pathways  which  are  concerned  in  the 
production  of  the  various  phenomena  constituting  a  crisis,  we  will  briefly  review  our  con- 
clusions. 

1.  That  pain  is  present  in  two  forms,  superficial  and  deep. 

2.  That  the  superficial  pain  is  of  two  types  ;  the  one  a  radiating  pain  definitely 
localized  along  the  dorsal  nerves  :   the  other  a  diffuse  constricting  sensation. 

3.  That  the  pain  along  the  dorsal  nerves  is  due  to  the  irritation  of  afferent  fibres  in 
the  posterior  nerve-roots. 

4.  That  the  superficial  diffuse  pain  is  associated  with  retention  of  deep  muscle 
sensibility  in  the  anajsthetic  area,  and  is  possibly  due  to  the  presence  of  afferent  fibres  in 
the  anterior  nerve-roots. 

5.  That  the  deep  epigastric  pain  is  a  true  visceral  pain  and  is  associated  with  local 
tenderness,  and  is  probably  due  to  conduction  via  the  sympathetics,  i.e.,  by  the  splanchnic 
nerv^es  and  the  posterior  roots,  and  slightly  by  the  vagi. 

6.  That  the  vagi  are  the  principal  conductors  of  the  sensory  impulses  in  a  certain 
type  of  crises  where  vomiting  is  a  predominating  symptom,  accompanied  by  pain  localized 
to  the  epigastriimi  and  hypera'sthesia  of  the  temporal  and  parietal  regions. 

7.  That  the  vomiting  is  entirely  due  to  vagal  activity. 

8.  That  irritation  of  the  visceral  sympathetics  followed  by  vasomotor  spasm  is 
probably  the  precursor  of  a  crisis. 

THE     OPERATIVE     TREATMENT     OF     CRISES. 

If  the  subject  is  viewed  broadly,  it  is  apparent  from  the  preceding  facts  that  these 
two  main  types  of  symptoms  of  the  crises,  the  pain  and  vomiting,  are  each  dependent  upon 
the  integrity  of  distinct  nerve-channels  :  the  pain  upon  the  symi)athetics,  the  vomiting 
upon  the  vagi.     In  order  to  be  completely  assured  of  a  cure  in  all  cases,  both  series  of 

*  As  an  illustration  of  normal  sensory  stimuli  beinp  consciously  interpret«d  by  a  hyper-sensitive  mind, 
Pnrves  Stewart  cites  a  ease  wliere  a  patient  with  ri^;ht-sided  hemi-aniesthesia  and  loss  of  sjjecial  sens*ition  all 
down  that  side,  had  recurrent  appendicular  pain  and  vomiting,  although  operation  yielde<l  a  negative  result. 
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nerve  paths  would  have  to  be  severed.  Since  such  a  proceeding  would  be  too  drastic  for 
the  condition  of  the  patient  in  most  cases,  not  to  mention  the  physiological  sequelae,  it 
is  obvious  that  only  one  or  other  of  the  main  symptoms  can  be  attacked.  In  a  case  where 
vomiting  and  other  signs  of  vagal  irritation  are  present,  vagotomy  might  be  considered, 
bearing  in  mind  that  serious  gastric  stasis  may  result,' whilst  any  concomitant  sympathetic 
pain  will  not  be  alleviated.* 

In  a  case  where  pain  is  the  principal  symptom,  section  of  the  sympathetic  fibres  or 
their  connections  is  indicated.  The  sympathetic  route  has  been  attacked  in  three  different 
parts. 

1.  In  the  spinal  cord  by  Souttar,  who  divided  the  anterolateral  ascending  tract 
between  the  2nd  and  3rd  dorsal  nerves.  The  immediate  results  were  satisfactory.  Com- 
plete hemi-analgesia  below  the  level  of  section  resulted,  though  one  or  two  painless  vomiting 
attacks  occurred. 

2.  The  posterior  roots  of  the  dorsal  nerves  by  rhizotomy. 

3.  The  solar  plexus,  which  was  stretched  by  Leriche  and  Doufourt  in  four  patients, 
resulting  in  a  temporary  alleviation  of  the  crises. 

We  may  dismiss  the  last-mentioned  operation  from  further  consideration,  seeing  that 
it  is  highly  improbable  that  a  permanent  result  could  be  obtained  from  such  a  procedure. 
Passing  on  to  consider  the  other  two  operations,  we  have  here  a  means  of  alleviating  pain, 
the  most  fearful  and  prominent  symptom  in  the  majority  of  the  crises. 

Posterior  rhizotomy  severs  the  nerve-channels  conducting  the  majority  of  the 
irritating  im|)ulses,  vagal  irritation  is  thereby  reduced  to  a  minimum,  and  ])oth  pain  and 
vomiting  are  relieved.  In  some  cases  such  as  that  of  Case  1,  a  imilateral  resection 
is  sudicient,  though  in  most  cases  it  is  wisest  to  perform  extensive  bilateral  rhizotomy. 

The  physiological  sequelae  are  insignificant  when  compared  with  vagotomy.  As 
regards  Souttar's  operation,  we  are  confronted  with  a  far  more  delicate  and  dangerous 
proceeding,  and  since  such  a  satisfactory  result  usually  follows  the  simpler  and  less  risky 
procedure  of  rhizotomy,  provided  care  is  taken  in  regard  to  the  selection  of  cases,  it  appears 
difficult  to  imagine  any  reason  for  selecting  the  more  complicated  treatment  in  preference 
to  the  simpler  procedure  of  rhizotomy. 

The  operation  of  rliizotomy  in  most  selected  cases  alleviates  the  symptoms  very 
considerably.  In  64  cases  of  Foerster's,  29  were  completely  cured  and  18  considerably 
improved.  Radicality  of  resection  is  essential.  F'oerster  cites  a  case  of  Kuttner"s 
where,  after  rhizotomy,  there  was  an  intervening  sensitive  skin  area  wedged  in  between 
the  two  halves  of  the  anaesthetic  field.  This  was  the  seat  of  excruciating  pain,  only 
cured  on  extirpation  of  the  ganglia. f 

The  most  satisfactory  results  have  followed  bilateral  rhizotomy.  Foerster  performed 
bilateral  rhizotomy  of  the  6th  to  10th  roots  inclusive  in  one  case,  in  another  of  the  6th 
to  11th  roots  inclusive  ;  in  neither  was  there  a  return  of  crises.  On  the  other  hand, 
Thomas  and  Hall  resected  the  7th,  8th.  and  10th  roots  :  the  case  relapsed  in  four  months' 
time.  A  small  resection  answers  satisfactorily  in  some  cases  where  the  symptoms  have 
been  very  local  in  character,  as  in  Sir  William  Thorburn's  patient.  Case  1.  However, 
another  possibility  presents  itself  with  this  patient.  Here  it  will  be  remembered  that  there 
was  distinct  evidence  of  the  anterior  roots  having  been  severed,  and  it  was  pointed  out 
that  in  this  patient  there  was  an  absence  of  either  type  of  superficial  pain.  These  facts 
suggest  an  extension  of  rhizotomy  to  include  a  few  of  the  anterior  roots  in  the  lower 
thoracic  region,  since  Case  1  apparently  experiences  no  distress  from  the  paralysis  of  the 
few  intercostal  muscles  on  the  one  side  only.  This  proceeding  would  ensure  the  abolition 
of  those  deep  sensory  impulses  which  appear  to  traverse  the  anterior  roots  without  an\' 
serious  physiological  sequelae. 

*  Exner  performed  vagotomy  upon  two  cases  of  gastric  crises.  In  one  the  vomiting  and  pain  were 
relieved,  but  serious  gastric  stasis  ensued,  necessitating  drainage  between  the  stomach  and  duodenum.  In 
the  other  case,  vomiting  was  reheved  but  pain  returned. 

f  Guleke  first  resected  the  7th  to  9th  roots,  and  crises  temporarily  ceased.  After  relapse,  a  second 
Operation  was  performed,  the  10th  and  1 1th  roots  were  resected,  and  the  crises  cured. 
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It  will  be  necessary  to  investigate  by  experimental  methods  the  correctness  of  the 
hypothesis  that  afferent  fibres  from  the  subcutaneous  tissues  enter  the  cord  by  the  anterior 
roots,  and  1  am  at  present  engaged  upon  this  work  and  hope  to  publish  the  results  in  the 
near  future. 

Finally,  we  may  review  tiie  possible  beneficial  results  from  the  operation  of  rhizotomy. 
In  this  procedure  we  possess  a  means  for  combating  both  the  motor  and  sensory  symptoms 
of  a  crisis  ;  by  section  of  the  posterior  nerve-roots  we  can  abolish  the  superficial  radiating 
pain,  and  either  cure  or  considerably  mitigate  the  visceral  pain  in  most  cases.  Again,  the 
reflex  irritation  of  the  vagal  centres  is  diminished  by  the  elimination  of  the  irritative 
afferent  impulses  ascending  the  splanchnics.  Consequently,  in  minor  cases  the  vomiting 
ceases,  or  in  severe  cases  is  considerably  alleviated.  Again,  by  section  of  the  anterior 
nerve-i'oots  we  probably  })ossess  a  means  of  curing  the  diffuse  type  of  superficial  pain,  and 
perhaps  of  still  further  diminishing  those  impulses  likely  to  irritate  the  vagal  centres, 
though  this  latter  deduction  awaits  experimental  confirmation. 

It  therefore  seems  reasonable  to  conclude  that  rhizotomy  is  most  suitable  for  the 
majority  of  cases  ;  that  it  is  based  on  sound  physiological  principles,  and  is  a  procedure 
that,  when  carried  out  to  a  degree  proportional  to  the  severity  of  the  symptoms,  affords 
a  reasonable  prospect  of  considerable  alleviation,  or  of  cure,  of  gastric  crises. 

In  concluding,  I  must  express  my  gratitude  to  Professor  J.  S.  B.  Stopford  for  his 
kindness  in  reviewing  the  manuscript,  and  also  for  his  many  helpful  suggestions. 
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SHORT    NOTES     OF 
RARE     OR     OBSCURE     CASES. 


A    CASE    OF    MULTIPLE    PULSATING    BONE    TUMOURS. 

IJv    J.    RENFREW    WHITE,    Dunedin,    New    Zealand. 

Clinical  History.^ — The  patient,  J.  W.  F.,  age  28,  a  commercial  traveller,  was  first  seen 
by  the  writer  in  consultation  with  Professor  L.  E.  Barnett  on  May  22,  1920.  He  was 
then  complaining  of :  (1)  A  painful  swollen  and  stiff  right  knee  ;  (2)  A  painful  swollen  right 
heel  ;    (3)  Varicose  veins  of  the  right  calf. 

Twelve  months  before,  the  patient  knocked  his  right  knee  with  some  violence  against 
a  counter.  This  caused  him  little  immediate  pain  or  disability  ;  but  diu'ing  the  next  few 
weeks  the  knee  gradually  swelled  and  became  painful  and  stiff.  He  consulted  two  doctors 
in  turn  ;  one  of  these  diagnosed  tuberculous,  the  other  syphilitic  arthritis.     Ten  months 

later  he  inflicted  a  further  and  more  severe 
injury  on  the  joint  by  knocking  it  against  the 
})edal  of  a  motor  bicycle  ;  a  sudden  crack  was 
heard,  and  the  leg  instantly  became  useless  and 
tiie  joint  enormously  distended — a  distention 
that  had  only  slightly  subsided  when  seen  by 
the  writer,  despite  two  months'  immobilization 
on  a  back  splint.  Some  three  years  earlier, 
whilst  the  patient  was  on  military  service  in 
camp,  he  had  some  trouble  with  his  right  heel — 
pain  and  swelling — but  this  had  soon  subsided. 
Eight  months  before  the  patient  was  seen, 
however,  four  months  after  the  first  accident 
to  the  knee,  his  heel  again  became  tender  and 
swollen,  and  painful  to  walk  on.  The  varicose 
veins  he  had  noticed  for  some  months  ;  he  had 
attributed  to  these  the  swelling  of  the  heel. 

Personal  History. — He  has  had  no  previous 
illness  ;  he  denies  the  possibility  of  venereal 
disease  ;  his  father  died  of  consumption. 
On  Examination. — The  knee-joint,  on  inspection,  was  considerably  swollen,  particu- 
larly on  the  inner  side  ;  the  joint  was  held  flexed  at  30°  ;  there  was  obviously,  even 
with  the  knee  flexed,  a  considerable  degree  of  genu  valgum  ;  there  was  marked  wasting 
of  the  thigh  muscles.  The  joint  was  hot  on  palpation.  The  swelling  was  largely  due  to 
infiltration  of  the  peri-articular  soft  parts,  there  being  very  little  actual  fluid  in  the  joint. 
The  knee  could  not  be  fully  extended  passively,  although  the  range  of  passive  flexion 
was  normal.  The  heel  was  thickened  and  swollen,  especially  on  either  side  of  the  tendo 
Achillis  and  on  the  plantar  aspect.  The  os  calcis  was  exceedingly  tender  to  pressure 
from  all  sides.  The  branches  of  the  internal  saphenous  vein  were  markedly  varicose  on 
the  right  side,  not  at  all  so  on  the  left. 

X-ray  Examination  {Fig.  459)  showed  marked  decalcification  of  all  the  bones  of  the 
foot  ;  this  reached  a  maximum  in  the  case  of  the  os  calcis,  in  which,  indeed,  actual 
cavity  formation  seemed  indicated.  The  lower  end  of  the  femur  showed  a  similar  change, 
with,  however,  signs  of  a  recent  pathological  fracture  of  the  condyles. 


Fig.  459. — Railiof-'nipli  showiii;,'  the  remarkable 
decalcification  of  the  os  calcis. 
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]'l(i.  460. —  Radioijriiiili  showiiii.'  the 
condition  of  tlie  lower  end  of  the  femur  in 
Xovember,  1920. 


In  view   of  the  clinical  and  skiajjfraphic  evidence,  pointing  to  the  existence  of  a 

chronic  destnictivo  bone  lesion  in  both  places,  a  diagnosis  of  tuberculous  disease  of  the 

lower  end  of  the  fcnuir  and  of  the  os  ealcis  was  made. 

This   diagnosis   seemed   all    the    more   justified    in    the 

light  of  the  family  history  of  tuberculosis. 

Operation,   .May   20. — After   the   application    of  a 

tournicpiet,  the  os  ealcis   was    exposed  on    its   plantar 

aspect  by  the  turning  down  of  a  heel  flap  ;   the  bone 

was   found  to  consist  of  a   mere    shell    of  bone   filled 

with    an    oedematous    tissue    indistinguishable    to   the 

naked  eye  from  tuberculous  granulation-tissue  ;    there 

was,  however,  no   sign   of  caseation    or  pus-formation. 

The    lesion   was   treated    as    an    ordinary   osteomyelitic 

cavity — the  granulations  were  scraped  away,  the  walls 

of  the  cavity  resected  to  allow  of  complete  immediate 

obliteration  of  the  dead  si)ace  by  pressing  up  the  tissues 

of  the  heel-flap  to  fill  it.       The  whole  limb  was  then 

immobilized  in  plaster  before  the  releasing  of  the  tour- 

ni(juet,   the  knee  being  straightened  as  far  as  possible. 

I'nfortimately    none    of    the    "granulation    tissue'    was 

preserved  for  microscopical  examination.     The   wound 

healed  by  first  intention,  and  the  lesion  gave  the  patient 

no    further    trouble  ;    the    disease    process    had    been 

eradicated  and  did  not  recur. 

Aug.  24. — The  plaster  was  removed.     The  opera- 
tion   woimd    was    found    to    be    soundly   healed  ;    the 

condition  of  the  knee   much  as  before. 

Oct.  19. — The  plaster  was  again  removed,  and  the 

inflanunatory  signs  in  the  knee-joint  were  noted  to  be 

not  subsiding  as  expected  as  a  result  of  the  continued  immobilization  ;  the  patient  was 

warned    that  the   disease    was    not    reacting    to   this   conservative   treatment    and    that 

an    operation    on    the    knee   might    prove 
necessary  ;    the  plaster  was  renewed. 

Nov.  23. — The  patient  came  complain- 
ing of  pain  about  the  middle  third  of  the 
leg  ;  the  plaster  was  removed.  An  extra- 
ordinary change  was  at  once  seen  to  have 
taken  place  ;  the  knee-joint  was  more 
swollen,  especially  over  the  internal  con- 
dyle, and  was  pulsating  visibly  ;  a  marked 
systolic  bruit  was  to  be  heard  over  the 
joint  with  the  stethoscope.  Fi_^.  460  shows 
the  condition  of  the  lower  end  of  the  femur 
at  this  period.  There  was  no  change  in  the 
condition  of  the  heel.  In  the  middle  of  the 
leg,  over  the  front  of  the  tibia,  was  another 
pulsating  fluctuating  tumour,  and  over  this 
too  a  loud  bruit  was  audible.  Tlie  most 
amazing  change,  however,  was  a  complete 
solution  of  continuity  of  the  shaft  of  the 
tibia,  a  spontaneous  fracture  at  the  level  of 
this  pulsating  swelling.  Confirmation  of 
this  was  supplied  by  radiography  (F/«.  401). 
It  was  now  obvious  that  a  destructive  bone  lesion,  similar  to  that  originally  present 

and  still  developing  in  the  condyles  of  the  femur,  aiid  to  that  apparently  eradicated  from 


liadioLrnijih  sliowiMLT  the  spontaneoiw  fracture 
of  the  tibia  due  to  tlie  tumour. 
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the  heel,  had  developed  in  a  third  place  in  the  skeleton  of  the  same  limb  ;  moreover,  the 
obviously  vascular  nature  of  these  lesions  made  it  clear  that  they  were  not  tuberculous, 
as  at  first  thought,  but  neoplastic— probably  sarcomatous.  Careful  clinical  and  skia- 
graphic  examination  of  the  patient  failed  to  detect  signs  of  visceral  metastatic  foci  or 
glandular  involvement. 

Dec.  27. — The  limb  was  amputated  through  the  middle  of  the  thigh. 

Examination  of  the  amputated  limb  showed  the  femoral  condyles  to  be  excavated, 

expanded,  and  at  several  places  perforated  by  a  very  soft  vascular  friable  tissue,  which 

had  invaded  the  adductor  magnus  muscle  and,  in  places,  the  knee-joint.     The  tibial  tumour 

{Fig.  462)  was  of  a  similar  structure  and  appearance,  and  had  destroyed   and  replaced 

two  inches  of  the  shaft  of  the  bone,  without, 
however,  having  perforated  its  periosteal  sheath. 
An  incision  into  the  heel  and  remains  of  the  os 
calcis  showed  but  ordinary  scar  tissue,  and 
nothing  to  suggest  a  recurrence  of  the  tumour 
^  growth. 


hP' 


Tiic  following  is  the  pathological  report  kindly 
supplied  with  microphotograph  by  Professor 
Murray  Drennan  : — 

Nakkd-eye  Appearances  of  Specimens  : 
Femur. — The  lower  end  is  extensively  occupied 
by  a  softened  haemorrhagic  mass,  especially 
involving  the  cancellous  tissue  of  the  internal 
condyle,  but  also  extending  into  the  corres- 
ponding tissue  of  the  external  condyle.  The 
cartilage  is  not  penetrated,  but  several  small 
rounded  nodules  of  growth  are  seen  at  attach- 
ments of  the  crucial  ligaments.  The  growth 
extends  upwards  into  the  lumen  of  the  shaft  for 
almost  7-5  cm.,  and  shows  no  encapsulation  of 
the  growing  margin.  Mesially  the  growth  extends 
through  the  bone  and  periosteal  tissue,  bulging 
towards  the  surface  but  sharply  defined  by  a 
fibrous  layer  over  it.  The  bone-marrow  of  the 
shaft  shows  the  normal  fatty  appearance. 

In  the  knee-joint  are  small  haemorrhages 
along  the  synovial  membrane  anteriorly  and 
mesially ;  a  larger  haemorrhage  occurs  in  the 
substance  of  the  cartilage  of  the  internal  articular 
surface  of  the  tibia.  The  external  articular  sur- 
face shows  superficial  erosion  of  the  cartilage. 

Tibia  (Fig.  462).  —  In  the  middle  of  the 
shaft  is  an  oval  swelling,  roughly  6  cm.  in  its 
long  axis,  which  has  eroded  the  bone  and  led  to  'spontaneous'  fracture.  The  outer  layers 
of  periosteum  can  be  stripped  off,  still  leaving  a  fibrous  layer  adherent  to  the  tumour. 
On  section  this  tumour  is  seen  to  bulge  more  anteriorly.  It  is  light-red  in  colour,  mottled 
with  darker  red  areas  of  haemorrhage,  and  has  a  delicate  white  reticulum  throughout. 
It  has  invaded  and  absorbed  the  bone,  but  the  margin  is  sharp  between  the  tumour  and 
dense  bone  and  marrow.  In  the  substance  of  the  tibialis  posticus  is  a  small  rounded 
nodule  of  tumour  of  similar  appearance  to  the  above-described  nodule  in  the  tibia. 

Os  Calcis. — This  is  collapsed,  only  the  portion  adjacent  to  the  calcaneo-astragaloid 
articulation  remaining.  This  is  where  a  former  surgical  removal  has  been  performed, 
and  is  now  marked  only  by  scar-tissue  and  some  old  blood-pigment,  no  tumour  tissue 
being  recognizable. 


l-'lG.  4f)2. — PhotOf,'niiai  uf  tibia  with  tissues 
reflected,  inclucliiig  superlicial  layers  of  peri- 
osteum. At  tlie  junction  of  the  lower  and 
middle  thirds  of  the  bone  the  tiuuour  described 

is  seen. 
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MiCROSConcAi.  AiM'KAKANCKs. — Portions  of  the  nodule  in  the  tibia  were  cut  and 
examined  without  requirinji  any  deealcifieation.  The  essential  part  of  the  tumour  consists 
of  masses  of  cells  arran<>ed  as  solid  acini  and  bounded  by  delicate  capillary  vessels. 
In  parts  the  cells  directly  abut  on  the  outer  side  of  the  endothelium  of  these  vessels  ;  in 
other  parts  there  is  a  cellular  fibrous  matrix  between  capillaries  and  tumour-cells.  The 
tumour-cells  are  laroe  and  roimded  or  polygonal.  They  are  closely  packed  in  acinar 
fashion.  Individual  cells  vary  considerably  in  size ;  all  have  a  rounded  or  oval  nucleus, 
poor  in  chromatin  but  with  distinct  nuclear  membrane  and  nucleolus.  The  cell  body  is 
relatively  larsje,  and  stains  uniformly  with  eosin.  Considerable  variation  in  size  occurs, 
and  large  cells  with  several  nuclei  are  not  infrequent.  Mitotic  figures  are  few.  No 
intercellular  substance  is  demonstrable  {Fig.  4()8). 

Ihemorrhages  are  numerous  and,  in  places,  extensive.  Many  tumour  masses  show 
hivmorrhage  in  their  centre,  so  giving  an  appearance  of  a  blood-space  lined  by  timiour- 
cells,  and  suggesting,  at  first  sight,  an  angiosarcomatous  type  of  growth  ;  that  this  is 
not  its  nature  seems  clear  fron^  the  less  altered  parts  of  the  growth.  Small  spicules  of 
bone  appear  amongst  the  tumour-cells  ;  in  some  cases 
the  cells  directly  abut  upon,  and  even  seem  to  be 
within,  the  spicule  ;  in  other  cases  the  spicule  is 
sheathed  by  collagen  fibrils.  I^arger  blood-spaces 
occur  ;  but  these  also  have  a  wall  of  endothelium  onlj-, 
or  with  little  supporting  connective  tissue.  An  occa- 
sional vein,  having  the  usual  structure,  is  seen  with  its 
wall  permeated  with  timiour-cells. 

Whole  fields  show  nothing  but  haemorrhage,  some 
recent,  some  organizing.  Some  fields  show  only  a 
vascular  and  connective-tissue  framework,  the  tumour- 
cells  hav'ing  disappeared.  The  "capsule'  of  the  tumour 
consists  of  strands  of  fibrous  tissue,  in  places  permeated 
by  tumour-cells  which  here  appear  as  flattened  solid 
strands.  In  part  this  'capsule'  is  separated  from  the 
subjacent  tumour  by  organizing  haemorrhage.  The 
dense  bone  adjacent  to  the  tumour  was  decalcified  :  sec- 
tions of  this  show  the  tumour  masses  penetrating 
between  trabeculae,  with  erosion  of  these,  while  other 
parts  show  new  bone-formation  just  beyond  the  in- 
vaded   areas. 

The  nature  of  the  tumour  is  not  clear  at  first  sight. 
In  parts  the  structure  suggests  an  epithelial  growth : 
other   parts   suggest   a  malignant  vascular  tumour.     A 

fuller  study  of  the  less  altered  and  apparently  freely-growing  areas  leads  one  to  the 
view  that  it  is  a  sarcomatous  formation  corresponding  to  the  usual  description  of 
'alveolar  sarcoma'.  The  cells  have  not  the  arrangement  or  appearance  of  a  myeloma, 
and  their  close  relation  to  the  vascular  scanty  stroma,  together  with  the  extensive 
hajmorrhages,  rather  exclude  an  epithelial  origin  :  also  the  situation  is  against  this. 
The  pulsatile  character  noted  clinically  is  easily  understood  from  the  structure  of  the 
tumour. 

This  case  has  seemed  to  the  writer  worthy  of  record  for  the  following  reasons  : — 

1.  It  shows  the  importance  of  pathological  examination  of  all  specimens  obtained 
at  operation,  even  in  cases  in  which  the  diagnosis  seems  certain  on  clinical  grounds. 

2.  It  shows  the  importance  of  gtiarding  against  a  routine  diagnosis  of  every  chronic 
inflanmiatory  joint  condition  that  is  not  syphilitic  or  gonococcal  as  certainly  tuberculous 
in  nature. 

.'}.  The  rarity  of  multiple  pulsating  timiours  of  bone. 

4.  The  fact  of  the  three  foci  occurring  independently  in  tluce  diUVrent  bones  of  the 
one  limb. 


Fig.  403. — MicropliotO!,'ra|)h  of  portion 
of  tumour  in  tibia.  In  the  centre  is  seen 
a  til  in-walled  blood-vessel.  Around  are 
f,T0ups  of  tumour-cells  arranj^ed  rouphly  in 
alveoli,  some  solid,  some  with  a  central 
space.  Haemorrhage  is  seen  amon<;;st  the 
tumour-cells  towards  the  right  and  lower 
part  of  the  field.     ( x  300.) 
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CIRCULUS    VITIOSUS    FOR    FOURTEEN    YEARS    AFTER 
GASTRO-ENTEROSTOMY. 

By    W.    G.    SPENC'EH,    London. 

The  patient,  at  the  age  of  30,  whilst  out  lumting,  was  thrown  off  by  his  liorse  falUng  at 
a  fence.  He  was  helped  to  remount,  after  which  he  was  able  to  ride  home  by  himself. 
He  felt  bruised  all  over  and  stayed  in  bed  for  a  day  or  two,  but  after  a  month  again  rode 
hunting.  For  a  time  he  felt  nothing  wrong  except  a  tendency  to  stitch  in  the  left  side, 
such  as  he  had  often  had  as  a  boy,  but  not  subsequently.  Gradually  he  began  to  suffer 
from  indigestion  and  vomiting  of  bile  {Fig.  464),  and,  as  the  trouble  continued  to  increase, 
he  consulted  a  mnnber  of  physicians  and  surgeons,  and  underwent  several  courses  of 
treatment  in  nursing  homes. 

Ten  years  after  the  accident  he  consulted   Sir  Lauder  lirunton.   when  the  question 
of  injury  was  certainly  considered,  for  Brunton  mentioned  the  case  of  a  man  who  had 

been  knocked  down  by  a  buffalo  in  Africa,  and 
advised  the  patient  to  submit  to  an  operation  by 
Mr.  Arthur  Barker  similar  to  the  one  performed 
in  that  case.  After  the  operation  he  was  very 
ill,  with  frequent  vomiting,  and  some  of  the 
sutures  gave  way.  He  learnt  that  the  operation 
had  failed  because  the  surgeon  had  been  prevented 
from  doing  what  he  had  intended  by  the  continu- 
ous vomiting  under  the  anaesthetic.  Presinnably 
Barker  would  have  proceeded  to  excise  the  con- 
stricted intestine.  During  the  following  fourteen 
years  the  complex  of  symptoms  puzzled  those  who 
did  not  know  that  gastrojejunostomy  had  been 
done. 

What  really  happened  was  that  the  food 
passed  inuiiediately  out  of  the  stomach  into  the 
second  part  of  the  jejunum,  whilst,  behind  the 
food,  bile  and  pancreatic  juice  collected  in  the 
stomach.  Soon  after  taking  food  the  patient  began 
to  feel  uneasiness  in  the  lower  abdomen,  which 
increased  up  to  a  degree  of  colic,  and  with  some 
tendency  for  pain  to  concentrate  itself  in  the 
ileocaecal  region.  Concurrently  nausea  set  in, 
which  passed  off  without,  or  after,  bilious  vomit- 
ing. On  an  average  every  third  day  he  vomited  as  much  as  half  a  wash-hand  basin 
full  of  bilious  fluid  mixed  with  little  or  no  food.  There  was  complete  relief  between 
meals,  and  sometimes  digestion  occurred  without  disturbance.  X-T&y  examinations 
either  gave  no  information,  or  appeared  to  show  a  delay  at  the  ileocaecal  valve. 
Hence  the  patient  was  advised  several  times  to  have  his  appendix  removed,  but 
was  deterred  by  his  previous  experience.  About  three  months  before  the  second 
operation  Dr.  Ironside  Bruce  noted  that,  preceding  the  delay  at  the  ileocaecal  valve, 
the  stomach  had  emptied  very  rapidly.  There  was  no  obstruction  in  the  colon  to  a  barium 
enema.  What  amounted  to  an  attack  of  seasickness  every  second  or  third  day  became  at 
last  unbearable.  He  was  a  tall  spare  man  with  rather  haggard  features,  age  54,  carrying 
on  a  large  business,  and  able  to  walk  all  day  shooting.  Except  for  the  vomiting  there 
was  nothing  abnormal  observed.  On  the  day  before  the  operation,  after  having  been  in 
bed  for  a  couple  of  days,  and  one  hour  after  a  light  lunch,  he  vomited  more  than  two  pints 
of  bile,  pancreatic  juice,  and  gastric  fluid,  unmixed  with  food.     This  corresponded  with 


l-'IG.  4G-1. — Before  fjrastroiejunostomy.  Fii'st 
part  of  jejunum  (y'.l.)  fixed  in  (J-sliaped  loops 
by  adhesions  of  visceral  peritoneum,  causing  re- 
LTurLTitation  from  duodenum  (</.)  throuj^'h  pylorus 
(/<//.)  into  stomach  (St.)  of  some  bile  from  bile- 
ihici  (/».)  and  pancreatic  juice  from  pancreatic 
duct   (/'».). 
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Fig.  105. — I'ollowiiiL'  irastrojejuriostomy. 
.Jejumim  beyond  U--^'i!'l'e'l  loops  co.iductiiig 
all  bile  and  pancreatic  juice  into  stomach. 
All  contents  of  stoniacli  passing  directly  into 
second  part  of  jejuMum  (;.2). 


the  voinitinji'  which  liad  coiitiiuicd  sincr  the  previous  operation,  and  upon  it  was  fouiuled 

the  dia<>nosis  of   a  eireiiius  \itiosiis  fbllowiii<>   <>astro-enterostoiny. 

The  epi<>astriuui  luivin<>'  been  hiid  open  throii<>;h  the  scar  of  the  previous  operation, 

it  was  noted  that  there  were  no  adhesions  between  the  visceral  and  parietal  peritoneum  ; 

the    stomach    and    transverse    colon    were    nt)rnial 

as  to   size    and    position,  the  wall  of   the    stomach 

was   thin,    and    the    pylorus    appeared    particularly 

small.    reseml)lin<>;    that    of   a   boy.      The   omentum 

and    transverse    colon    were    then    turned    up,     the 

omentum    not     bein<>-  adherent    to    the    underlyin<>- 

intestines.      Tliere    was    now    exposed    a    lenjith    of 

dilated    and     thiek-walled    small    intestine    directed 

vertically  downwards  from  the  lower  border  of  the 

stomach  (Fig.  465).     This  gut  was  of  much  larger 

lumen,    and    its   wall   thicker,  than    the   transverse 

colon.     To  the  left  of  it  were  coils  of  small  intestine 

folded    into  U-shaped    loops    by    a    veil    of    fibrous 

adhesions    involving   only    the    visceral    peritoneum. 

Further    exploration    showed    that    these    U-shaped 

loops  involved  the  upper  third  of  the  jejunum,  the 

constriction  commencing  about  three  inches  beyond 

the    duodenojejunal    junction    and    terminating    by 

opening  into  the  stomach.     This  formed   the   affer- 
ent   limb     of    the     gastrojejunostomy,      whilst    the 

dilated  intestine  above-noted  constituted  the  efferent 

portion.     The  first  step  was  the  implantation  of  the 

beginning  of  the  jejimiu«    into  the   left    side   of  the    second   part  of  the  jejummi   about 

three  inches  below  the  gastrojejunostomy  ;     next  followed  the  excision  of  the  constricted 

first   part  of  the  jejunum,  including   the    narrow   opening    into    the    stomach.     A   well- 
marked  spur  separated  it  from  the  efferent  opening,  which  was  large  enough  to  admit 

three  fingers.  On  account  of  the  atrophied  appearance 
of  the  pylorus,  through  which  very  little  food  could  have 
passed  for  fourteen  years,  it  seemed  imwise  to  do  away 
altogether  with  the  gastrojejunostomy  ;  so,  after  cutting 
out  and  closing  the  afferent  opening,  the  efferent  orifice 
was  reduced  by  suturing  {Fig.  466). 

The  gastrojejunostomy  opening,  as  it  was  found 
fourteen  years  after  being  made,  might  be  imitated  by 
cutting  longitudinally  into  the  stomach,  on  its  posterior 
aspect,  just  above  the  greater  curvature.  Then,  taking  a 
coil  at  the  junction  of  the  upper  and  middle  third  of 
the  jejunum,  and  making  a  transverse  incision  into  it 
across  more  than  half  its  lumen,  if  such  a  transverse 
opening  were  joined  to  the  longitudinal  opening,  a  well- 
marked  spur  would  necessarily  be  formed  in  the  jejunum 
as  a  result. 

So  much  attention  had  been  directed  to  the  appendix 
that,  in  order  to  clear  up  the  matter,  it  was  exposed  and 
remov'cd  through  a  separate  incision.  There  was  no  well- 
defined  abnormality,  either  in  the  appendix  or  in  the 
caecum. 
The  Y-shaped  anastomosis,  called  Kouxs  method,  put  a  stop  entirely  to  the  regurgi- 
tation of  bile,  and  now  there  is  no  trouble  with  digestion  so  long  as  the  patient  observes 

ordinarv  care. 


I'Ki.  4(i(i.— After  lioiix'sY-sliaped 
anastoniosLs  and  cxcLsioii  of  _  first 
part  of  jejunum. 
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TORSION    OF    THE    GALL-BLADDER. 

By    HUGH    LETT,    London. 

In  the  British  Journal  of  Surgery,  VoL  IX,  No.  34,  p.  310,  Mr.  Irwin  reported  a  very 
interesting  and  successful  case  of  torsion  of  the  gall-bladder.  The  condition  is  so  rare 
that  I  venture  to  refer  briefly  to  a  somewhat  similar  case.  It  has  already  been  reported 
fully  (Lancet,  1909,  i,  1099),  but  was  recorded  under  the  obscure  title  of  "  Two  Unusual 
Conditions  of  the  Gall-bladder  ",  and  so  has  escaped  notice. 

History. — The  patient,  a  woman,  age  72,  was  admitted  to  the  London  Hospital  on 
Aug.  1,  1905,  with  the  following  history  :  Three  days  previously  she  had  been  suddenly 
seized  with  severe  pain  in  the  right  hypochondrium,  which  persisted  luitil  her  admission 
to  hospital.  She  had  vomited  four  or  five  times,  and  the  bowels  had  not  acted  since  the 
beginning  of  the  attack.     She  had  never  had  similar  pain  before  ;   no  history  of  gall-stones. 

On  Admission. — Her  temperature  was  101°,  and  her  j)ulse-rate  100.  There  were 
great  tenderness  and  rigidity  in  the  right  upper  abdomen,  and  a  roimded  tiunour  could 
be  felt  in  the  region  of  the  gall-bladder.  The  abdomen  was  distended.  A  diagnosis  of 
acute  cholecystitis  was  made. 

Operation. — A  vertical  incision  was  made  over  the  swelling,  which  was  found  to  be 
an  enlarged  gall-bladder  with  numerous  recent  adhesions  to  the  omentum  and  hepatic 
flexure  of  the  colon.  The  gall-bladder  was  black,  and  the  size  of  a  large  pear.  It  was 
tapped,  and  black  fluid  containing  altered  blood  and  a  little  bile  was  drawn  off.  The  wall 
of  the  gall-bladder  was  much  thickened  from  hicmorrhage  into  it.  On  i)alpating  the  cystic 
duct,  a  nodule  was  felt,  which  I  thought  at  first  might  be  a  gall-stone,  but  on  separating 
the  adhesions,  I  foimd  that  it  was  due  to  axial  rotation  of  the  gall-bladder  on  the  cystic 
duct,  the  nodule  having  been  produced  by  twisting  the  duct.  The  twist  was  easily  imdone, 
and  consisted  of  four  half-turns  from  left  to  right  (counter-clockwise).  The  gall-bladder 
and  part  of  the  cystic  duct  were  excised. 

The  patient  collapsed  suddenly  twelve  hours  after  operation,  and  died  in  a  few  hours. 

Post-Mortem  Examination. — No  gall-stones  were  found.  The  kidneys  were  markedly 
granular,  but  otherwise  nothing  of  importance  was  discovered.  On  examining  the  gall- 
bladder after  its  removal,  it  was  found  to  be  completely  surrounded  by  peritoneimi,  anrl 
its  only  connection  with  the  liver  was  a  narrow  mesentery  which  left  the  gall-bladder  in 
the  neighbourhood  of  its  neck  and  included  the  cystic  duct. 


TORSION  OF  THE  HYDATID  OF  MORGAGNL 

By    G.    H.    colt,    Aberuekx. 

A  BOY,  age  14|,  admitted  on  Aug.  21,  1921,  into  Professor  Marnoch's  ward  at  the  Royal 
Infirmary,  Aberdeen. 

History. — Six  days  before  admission  he  was  pushing  a  heavy  stone  to  move  it.  He 
felt  nothing  wrong  at  the  time,  but  eight  hours  later,  as  he  was  getting  into  bed,  and  again 
when  he  turned  on  his  left  side,  he  felt  pain  in  the  left  side  of  the  scrotum,  which  began 
to  swell.  The  pain  was  severe,  and  he  felt  sick  and  vomited.  During  the  next  four  days 
he  had  several  attacks  of  pain  in  the  same  region,  relieved  by  rest  and  brought  on  again 
by  movement  ;  there  was  no  sickness  or  vomiting.  The  swelling  increased  gradually. 
On  the  fourth  day  he  lifted  a  28-lb.  weight  at  a  Highland  Games,  and  he  thinks  the  swelling 
became  slightly  larger  then,  but  it  was  always  continually  growing.  On  the  fifth  day  he 
felt  sick  but  did  not  vomit.  During  the  six  days  the  bowels  acted  as  usual.  On  the  sixth 
day  his  doctor  saw  him  and  sent  him  into  hospital. 

On  Admission. — The  general  condition  was  good.  The  left  half  of  the  scrotum  was 
diffusely  swollen,  oedematous,  red,  tender,  and  warm  to  palpation.  The  swelling  was 
limited  to  the  left  side  of  the  scrotum  and  was  non-translucent.  There  was  no  impulse  on 
coughing.     There  were  two  enlarged  glands  in  the  left  groin.     The  temperature  was  98*8°. 
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Operation.  I 'nder  f>ciicnil  iinu'sthesia  the  left  side  of  the  scrotum  was  iiieiscd  and 
tiiihid  (luid  evacuated  from  the  cavity  of  the  tunica  vaf^inaUs.  Tlic  pe(hmculated  iiydatid 
of  Mor<>a<^ni  was  fjreatly  swollen  and  blue-black.  It  was  adherent  by  recent  lymph  to  the 
testicle  and  epididymis.  Its  pedicle  was  twisted  three  times  anti-clockwise,  and  arose 
from  the  junction  of  the  testicle  and  epididymis  ;  but  owing  to  the  (rdema,  the  exact  site 
of  orijjin  of  the  stalk  could  not  be  traced  further.  Tlve  pedicle  was  ligatured  and  the  mass 
removed.  The  tunica  vaji'inalis  and  skin  were  sutured.  Except  for  a  slij^ht  discharjije 
of  sermn  the  wound   healed  by  fh'st  intention.     Xo  culture  of  the   fluid   was  made. 

Pathological  Report. — The  specimen  in  the  recent  state  measured  1 1  in.  by  1  in.  by 
^  in.  It  was  liardened  and  prepared  before  being  opened.  The  pathological  report  is  as 
follows  :  ■■  The  cyst  contained  deeply  blood-stained  Huid.  The  wall  and  pedicle  were 
infiltrated  with  effused  blood,  which  to  a  considerable  extent  masked  the  structure.  The 
wall  of  the  cyst  was  formed  of  fibrous  tissue,  and  there  appeared  to  be  a  thin  lining  of  a 
single  layer  of  flattened  endothelium  or  epithelium." 

The  stalked  hydatid  may  vary  in  size  and  position,  and  more  than  one  may  be  present. 
In  this  instance  the  size  might  be  considered  to  be  against  the  specimen  actually  being 
the  stalked  hydatid,  but  it  corresponded  exactly  with  it  in  anatomical  situation,  and  no 
other  hydatid  was  present.  Mr.  ICdred  M.  Corner  has  kindly  written  to  me  about  the 
matter,  and  states  that  there  is  one  other  case  on  record.  Half  of  the  specimen  has  been 
forwarded  to  the  R.C.S.  Museum,  and  the  other  half  has  been  placed  in  the  Surgery 
Museum  at  Aberdeen  University. 

I  am  indebted  to  Professor  Marnoch  for  his  permission  to  record  the  case. 

CONGENITAL   STRICTURE    OF    THE    ANUS    PERSISTING    INTO  ADULT  LIFE: 

ACQUIRED    MEGALOCOLON. 

By    GEORGE    KOBERTSOX,    Dunfermline. 

This  case  was  referred  to  me  for  treatment  by  a  colleague  on  June  2,  1921.  The  patient 
was  a  male,  age  20. 

History. — From  birth  to  the  present  time  patient  had  suffered  from  difliculty  in 
defaecation.  He  was  noticed,  while  quite  a  baby,  to  have  a  prominent  abdomen.  This 
prominence  has  kept  pace  with  his  general  growth,  and  recently  has  become  more  pro- 
nounced. At  birth  he  suffered  a  head  injury  owing  to  difficult  instrumental  delivery, 
and  his  skull  shows  a  marked  deformity  over  the  right  frontoparietal  region.  He  has 
never  been  very  bright  mentally,  yet  he  is  quite  intelligent,  and  shows  no  definite 
degenerative  stigmata.  With  the  exception  of  the  abdominal  symptoms,  colicky  pains 
and  difficult  defaecation,  he  has  had  no  other  troubles.  For  some  weeks  before  admission 
into  hospital  he  had  been  suffering  rather  more  than  usual  from  abdominal  pain.  His 
appetite  has  always  been  good,  and  he  has  had  no  gastric  disturbances. 

On  Examination. — He  shows  a  dry  skin  and  a  sallow  complexion.  His  general 
muscular  development  is  poor.  He  is  slightly  anaemic.  The  whole  abdomen  is  much 
distended.  Palpation  gives  a  peculiar  sensation  to  the  examining  hand.  Over  the  whole 
abdomen  one  feels  as  if  pressing  on  an  extensive  putty-like  mass,  into  which  the  fingers 
can  be  made  to  sink  deeply,  thus  to  leave  a  visible  indentation.  In  the  ctecal  region, 
there  is  a  special  prominence,  about  the  size  of  a  small  football  ;  this,  on  deep  pressure, 
gives  the  same  putty-like  sensation  as  is  felt  in  the  other  regions.  This  prominence  is 
dull  to  percussion.  No  peristalsis  is  visible  over  the  abdomen,  except  over  the  eaecal 
prominence,  which  is  seen  to  rise  and  fall  somewhat,  but  does  not  disappear. 

Operation. — A  few  days  after  admission  I  gave  him  a  general  ana'sthetic,  and  then 
found,  upon  attempting  to  explore  the  rectum,  that  the  tip  of  my  forefinger  was  soon 
arrested,  just  inside  the  anus,  by  a  very  tight,  wiry-edged  annular  stricture,  having  as 
its  exact  site  the  line  of  junction  of  skin  and  nuicous  membrane.  Concluding  that  this, 
at  least,  was  a  definite  deformity,  I  incised  the  fibrous  ring,  and,  more  deeply,  the  sphinc- 
teric  muscles.  It  was  now  easy  to  explore  the  rectum.  This  was  found  greatly  distended 
vor,.  IX. — NO.   35.  'Jl 
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by  a  large  hard  faecal  mass,  quite  as  large  as  a  foetal  head.  A  laborious  process  was  then 
begun.  Aided  by  suprapubic  pressure,  the  rectal  mass  was  fixed,  broken,  and  then 
delivered.  Many  such  'deliveries'  were  repeated,  imtil  the  whole  colon  from  the  caecum 
downwards  was  emptied.  The  quantity  of  faeces  removed  was  really  extraordinary.  It 
filled  to  overflowing  a  large  wash-hand  basin.  Most  of  the  faecal  matter  had  little  odour, 
but  that  last  evacuated  was  softer  in  consistence  and  (juite  offensive.  The  rectum  and 
lower  colon  were  then  irrigated  with  warm  boric  lotion.  There  had  been  a  fair  amount 
of  trauma  inflicted  upon  the  rectal  mucosa,  and  such  irrigation  seemed  advisable.  In 
order  that  the  sluggish  colon  might  not  have  to  overcome  any  future  anal  dilficulty,  I 
made  no  attempt  to  repair  the  sphincteric  muscles.  The  abdomen  now  presented  an 
extraordinary  contrast  to  its  previous  condition.     It  had   become  sunken  and  empty. 

For  several  days  after  operation  the  patient  was  very  ill.  Pyrexia,  very  frequent 
bilious  vomiting,  and  a  copious  and  persistent  purulent  and  foetid  discharge  from  the 
rectum,  combined  to  make  his  early  convalescence  stormy.  The  ])urulent  rectal  discharge 
persisted  for  several  weeks,  causing  much  emaciation.  Having  improved,  he  was  then 
allowed  to  return  home,  after  which  his  improvement  was  rapid. 

After-History. — On  Oct.  17,  four  months  later,  he  returned  to  me,  now  looking  very 
well,  and  had  gained  in  weight.  He  then  expressed  to  me  his  appreciation  of  his  improved 
condition,  but  wished  to  have  his  incontinence  of  faeces  corrected. 

He  was  admitted  again  to  hospital,  when  I  foimd  that  his  abdomen  was  quite  satis- 
factory, there  being  no  retention  of  fieces  in  any  area.  Deep  palpation  for  a  few  moments 
produced  a  marked  central  prominence  in  the  abdomen.  This  was  quite  painless,  and 
lasted  a  few  seconds  only  ;  it  was  evidently  due  to  strong  colon  peristalsis.  His  appetite 
was  good.  Digital  examination  revealed  an  empty  and  evidently  healthy  rectum.  The 
anus  was,  of  course,  quite  patulous.  Operation  for  repair  of  the  sphincter  was  under- 
taken on  Oct.  28,  and  consisted  in  excision  of  the  scar  tissue  from  the  previous  operation, 
then  suture  of  the  muscle  ends.     Spinal  anaesthesia  was  used  (stovaine). 

It  will  be  interesting  to  watch  the  future  of  this  case  ;  I  have  little  doubt  but  that 
he  will  remain  quite  well.  The  dilatation  of  his  colon  which  had  lasted  all  these  years 
has  now  greatly  disappeared.  The  hypertrophy  is  very  evident  still.  It,  too,  will,  no 
doubt,  diminish  as  the  need  for  powerful  muscular  driving  passes  away.  It  would  be 
rather  too  much  to  expect  that  the  colon  will  ever  become  quite  normal,  but  the  hyper- 
trophy of  its  muscular  wall  will  be  an  asset  of  some  value  in  operating  against  the  kinks 
and  deformities  one  would  expect  to  find  resulting  from  the  long-continued  dragging  of 
such  an  overloaded  gut. 

During  the  patient's  convalescence  from  his  original  operation,  I  frequently  thought 
that  the  day  was  not  far  off  when  I  would  operate  to  remove  his  complete  colon,  to  guard 
against  a  recurrence  of  symptoms  arising  from  the  deformity  of  the  gut.  I  also  looked 
forward  with  pleasure  to  the  presentation  of  an  interesting  specimen  to  the  Museum  of 
the  Royal  College  of  Surgeons,  Edinburgh.  Nature  has  decided  otherwise,  and  has 
probably  intervened  to  the  benefit  of  the  patient's  future  health. 

Evidently  the  original  anal  stricture  was  of  the  nature  of  a  thickened,  persistent  anal 
membrane,  causing  marked  resistance  to  the  passage  of  faeces.  There  are  articles  written 
on  the  subject  of  megalocolon  which  state  that,  in  many  cases,  the  anus  has  been  found 
contracted.  May  not  some  of  these  cases  with  "contracted'  anus  be  similar  to  the  case 
I  have  presented  ? 

It  is  probable  that  a  complete  ablation  of  the  colon  would  have  cured  my  patient, 
for  thus  the  rectal  content,  becoming  fluid,  would  have  passed  the  anal  stricture  with  fair 
ease.  Such  a  procedure  would,  however,  have  been  fraught  with  great  danger  without 
a  preliminary  emptying  of  the  colon,  and  this,  I  fear,  was  quite  beyond  the  therapeutic 
effect  of  purgative  medicines.  To  have  opened  the  bowel  in  any  abnormal  manner 
(artificial  anus,  etc.)  could  not  have  accomplished  the  result  attained  by  dealing  with  the 
case  and  its  evident  cause  as  I  have  indicated. 

The  severity  of  the  case,  the  long  duration  of  the  symptoms,  and  the  simplicity  of 
the  treatment,  furnish  my  excuse  for  putting  the  particulars  on  record. 
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CHRONIC    DUODENAL    ILEUS. 

lU     1'.     LOCKHAKT-MUMMEKY,    London. 


Mrs.  a.  S.,  age  30,  admitted  to  St.  Mark's  Hospital,  September,  1921. 

History. — The  patient,  a  thin,  spare  woman,  has  been  complaining  of  abdominal  pain 
for  the  last  eighteen  months.  The  pain  lasts  most  of  the  day,  and  is  only  relieved  by  lying 
down  ;  it  has  no  relationship  to  food,  but  patient  has  a  poor  appetite,  and  has  been  getting 
progressively  thinner.  Flatulence  is  not  a  })rominent  feature,  but  patient  suffers  from 
constipation  a  great  deal.  Slie  vomits  occasionally.  No  luematemesis,  nor  any  sign  of 
gastric  ulcer.  Patient  has  been  imder  her  doctor's  care  during  the  whole  of  this  time, 
but  the  ordinary  treatment  failed  to  relieve  her  symptoms,  and  she  is  imable  to  get  about 
owing  to  the  pain. 

On  Examination. — There  is  a  thin,  flabby  abdominal  wall,  and  marked  visceroptosis. 
Stomach  rather  enlarged.     No  tenderness. 

Operation. — I  opened  the  abdomen  in  the  mid-line.     The 
stomach  and  first  and  second  parts  of  the  duodenum  were 
foimd  to  be  markedly  dilated  ;  the  third  part  of  the  duodenum 
and     small     intestines     were 
collapsed.   There  was  obvious 
obstruction  in  the  duodenum 
at  the  point  where  the  mesen- 
teric  vessels   cross    it.      The 
colon     was     markedly     pro- 
lapsed,   and   it    was    evident 
that    in    the    erect    position 
the    drag    of    the    intestines 
constricted     the      duodenum 
beneath     the     root     of     the 
mesentery  (Fig.  467). 

I  performed  a  posterior 
gastrojejunostomy.  I  did 
this  in  preference  to  a  duo- 
denojejunostomy, as  it  ap- 
peared to  me  to  be  a  better 
operation    in    this    case.     In 

my  case  the  anastomosis  would  have  had  to  be  made  between  the  second  part  of  the 
duodenum  and  the  jejunum,  while  the  ampulla  of  Vater  would  have  been  just  opposite 
the  stoma.  The  result  was  quite  satisfactory,  and  the  patient  has  lost  her  symptoms. 
At  the  operation  it  was  noticeable  that  the  walls  of  the  stomach  and  first  and  second 
parts  of  the  duodenum  were  markedly  hypertrophied  as  compared  with  the  ileum,  which 
was  very  thin. 


Fig.  467. — Chronic  duodenal  ileus.  A,  Stomach.  B,  Dilated  firet  part  of 
iluodenum.  C,  Mesocolon  cut  across.  D,  Dilated  second  part  of  duodenum. 
E,  Transverse  colon.  F,  Third  part  of  duodenum.  G,  Hoot  of  mesentery 
and  superior  mesenteric  artery. 


I  should  certainly  not  have  recognized  the  condition  had  I  not  heard  Mr.  Wilkie's 
paper  at  the  Association  of  Surgeons'  Meeting  at  Edinburgh.  My  case  appears  to  conform 
exactly  with  the  one  described  by  him  {see  Buitish  Journal  of  Surgkrv,  Oct.,  1921, 
p.  20-i),  and  seems  to  be  an  end-result  of  visceroptosis. 

The  obvious  treatment  is  to  imjjrove  the  condition  of  the  abdominal  wall  by  suitable 
exercises,  aided  by  a  proper  support  ;  but  when  the  abdominal  wall  has  completely  lost 
its  power  of  contraction  and  the  trouble  has  advanced  to  the  stage  that  was  present 
in  this  case,  it  seems  very  doubtful  whether  anything  short  of  operative  interference  will 
benefit  the  patient.  Such  cases  appear  to  be  rare,  but  now  that  our  attention  has  been 
drawn  to  them  we  shall  no  doubt  find  a  good  many  more  than  we  expect.  I  think  we 
owe  a  great  deal  to  Mr.  Wilkie  for  having  so  ably  demonstrated  the  condition. 
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REVIEWS    AND    NOTICES     OF    BOOKS. 


Operative  Surgery.  Hy  J.  Shklton  Horslkv,  M.l).,  F.A.C.S.,  Attending  Surireoii,  St.  Elizabeth's 
Hospital,  Kichniond,  Va.  Large  8vo.  V\>.  721,  with  01 3  illustrations.  1921.  London  : 
Henry  Kimjjton.     52s.  6d.  net. 

In  the  opening  sentence  of  tlie  preface,  the  author  states  that  jiarticular  stress  has  been  laid  upon 
the  ])reservation  of  j)hysiological  function  and  the  interpretation  of  the  biological  processes  that 
follow  surgical  oj)crations,  and  he  has  succeeded  in  keeping  this  ol)ject  to  the  fore.  Throughout 
the  work  it  is  ap])arcnt  that  a  somid  knowledge  of  general  principles  luiderlies  the  methods  described 
and  the  application  of  technical  details.  The  earlier  chajjters  on  biological  principles  and  surgical 
drainage  arc  original  and  stimulating,  and  form  a  very  good  introduction  to  operative  surgery. 
The  author  docs  not  claim  to  have  included  all  surgical  o|)erations,  but  only  those  which  he  has 
himself  foimd  to  be  best  suited  to  the  indications  for  interference. 

In  a  book  of  this  size,  it  is  doubtless  difhcult  to  apportion  space  with  due  regard  to  the  relative 
imjwrtance  of  the  various  subjects  ;  but  we  think  that  for  a  general  text-book  some  relativ'ely 
important  o])crations  are  not  fully  dealt  with.  For  instance,  plastic  surgery  is  discussed  very 
exhaustively,  whereas  to  the  surgery  of  the  thyroid  gland,  a  nmch  more  important  subject  to  the 
general  smgeon,  is  allotted  only  four  pages.  No  doubt  the  section  on  jilastic  surgery  is  good  ;  the 
descriptions  are  sui)])orted  by  many  illustrations,  and  in  some  cases  by  j)hotographs  of  the 
autiioi's  own  ])atients,  both  before  operation  and  when  suflicicnt  time  has  elapsed  to  show  the  final 
results.  Tlic  chapters  on  the  surgery  of  the  blood-vessels  arc  very  complete,  and  contain  a  good 
accoimt  of  the  author's  method  of  blood-vessel  suture,  while  only  a  reasonable  amoimt  of  space 
is  given  to  the  ligature  of  vessels  in  contimiity. 

In  the  cha})ter  dealing  with  operations  on  the  nerves,  the  author  shows  his  real  grasp  of  his 
subject  when  he  writes  ())p.  14!),  150)  :  "  Much  of  the  disagreement  in  the  value  of  results  of  nerve 
suture,  and  particularly  of  nerve  transjilantation,  is  due  to  the  fact  that  some  nerves  regenerate 
more  ])romptly  and  more  satisfactorily  than  others,  and  that  in  some  individuals  the  nerve-tissue 
will  regenerate  very  much  better  than  in  other  individuals.  In  a  young  healthy  child,  complete 
regeneration  is  much  more  jirobablc  than  in  an  adult.  I'iXpcrimcntal  work  in  the  lower  animals 
may  show  better  results  in  nerve  surgery  than  are  obtained  clinically,  whereas  in  tissue  of  less 
delicacy  there  is  not  the  same  difference  in  regeneration  between  the  lower  animals  and  man." 

The  chapters  on  bone  surgery  contain  a  good  deal  that  is  open  to  controversy,  such  as  the 
advocacy  of  the  use  of  medullary  plug-grafts  and  the  uncomi)romising  attitude  towards  the 
employment  of  plates,  for  on  p.  1(51  we  read  that  "a  steel  or  iron  ])late  should  have  no  jjlaee 
in  modern  bone  surgery".  For  the  treatment  of  bone  cavities,  Moorhof's  ])aste  is  reconmicnded, 
and  the  author  apj)ears  to  prefer  it  to  other  methods,  which  are  merely  mentioned  and  not 
described  in  detail. 

In  the  section  devoted  to  amputations,  very  little  is  said  about  the  kineplastic  method,  and 
there  is  certainly  nothing  in  the  brief  references  to  the  method  to  encourage  the  reader  to  try  it. 
The  Dean  Lewis  method  of  excising  the  whole  (.v/r)  breast  is  described  in  some  detail,  and  no  less 
than  four  illustrations  are  devoted  to  this  unsurgical  ])rocedure.  For  umbilical  hernia,  the  author 
expresses  great  confidence  in  the  Mayo  ojieration ;  but  in  this,  as  in  other  similar  instances,  no 
statistical  evidence  is  given. 

Many  of  the  newer  operations  are  described  and  figured,  as  for  instance  the  Kondolcon  j)lan 
for  the  treatment  of  elephantiasis.  The  treatment  of  Dujniytren's  contraction,  as  described,  is 
too  comj)licated  and  severe,  and  no  mention  is  made  of  the  necessity  for  prolonged  and  careful 
after-treatment.  Similarly,  the  method  of  controlling  lucmorrhage  after  suprapubic  jirostatectomy 
by  weight  extension  through  the  urethra,  on  gauze  packed  into  the  prostatic  cavity,  seems  unneces- 
sarily severe. 

Generally  speaking,  the  book  is  well  illustrated,  but  many  of  the  pictures  are  unreal,  and  the 
])atients  as  depicted  are  all  far  too  good-looking.  In  inany  ways  they  compare  unfavourably  with 
the  pictures  in  the  older  books  where  the  subjects  are  clearly  sufferers  from  disease,  as,  for  instance, 
some  of  the  wonderful  drawings  from  the  pencil  of  Sir  Charles  Bell  !  The  nomenclature  of  many 
of  the  methods  is  unfamiliar,  and  perhaps  this  would  not  strike  the  reader  were  it  not  that  liberties 
are  so  often  taken  with  old  and  classical  names,  as,  for  instance,  when  the  original  incision  for 
excision  of  the  upper  jaw,  always  associated  with  the  names  of  Fergusson  and  Dieffenbach,  is 
credited  to  Weber.  The  sj)elling  of  proj>er  names  is  sometimes  lax — McEwen  in  one  place,  and 
correctly  as  Macewen  in  another,  and  so  on. 

These,  however,  are  minor  criticisms  of  a  good  book  which  gives  an  interesting  account  of 
contemporary  American  operative  surgery. 
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The  Sursrical  Eixposure  of  the  Deep  seated  Blood-vessels.  By  .1.  Fioi.ij;,  M.I).,  and  .1.  Dklmas, 
M.D.  8vo.  Pp.  ix.  +  87,  with  .'J4  oriffinal  ilhistnitions  by  II.  Ik'aufour.  Translated  and 
edited  by  Charlks  Grkknt.  Cimston,  Ii.S..M.,  M.I).  ((Geneva).  VVitli  an  introduction  bv 
Sir  D'Arcy  Powkr,  K.B.E.,  F.H.C.S.  Knj..  1!)21.  London:  William  Ileinemann  (.Medical 
Books)  Ltd.     8s.  (id.  net. 

This  book  is  the  (Hrect  outcome  of  experience  in  the  war  ;  but,  as  Sir  D'Arcy  Power  states  in  the 
introduction,  it  will  be  very  useful  for  reference  in  those  diflicult  cases  which  are  met  with  occa- 
sionally in  the  ])ra(;tice  of  every  operatinjf  surgeon.  It  describes  shortly  and  clearly  the  method 
of  explorinjj  arteries  wounded  in  diflicult  jKxsitions,  such  as  the  first  part  of  the  anterior  tibial,  where 
it  passes  throufjh  the  interosseous  s])acc  :  the  upper  part  of  the  popliteal  and  the  lower  part  of  the 
femoral  ;  the  vascular  trunks  of  the  <;luteal  region  ;  and  the  great  vessels  at  the  root  of  the  neck. 
The  cardinal  jmint  upon  which  the  authors  lay  stress  is  the  free  exposure  of  the  vessels  by  incisions 
which  arc  often  plamied  upon  new  lines.  The  reasoning  upon  which  their  operations  arc  based 
appears  to  be  sound,  and  practice  has  shown  that  they  are  satisfactory.  Some  of  the  incisions 
recommended  need  a  considerable  disturbance  of  parts,  and  it  is  probable  that  the  authors  are 
over-sanguine  in  exjiecting  to  obtain  union  by  first  intention  even  in  the  majority  of  cases.  But 
desjjcrate  cases  reqiure  des])crate  remedies,  and  it  is  only  very  occasionally  that  a  surgeon  in  civil 
l)ractice  in  a  settled  coimtry  will  rccjuire  to  have  recourse  to  them. 

Professor  Greene  Cumston  has  performed  his  duties  as  translator  and  editor  with  fidelity 
and  discretion.  The  translation  is  smooth  and  idiomatic,  and  as  the  book  is  designed  for  the  use 
of  surgeons  who  have  been  qualified  for  some  years,  he  has  been  well  advised  to  use  the  older 
anatomical  nomenclattire. 


EJssays    on    Surgical    Subjects.      By     Sir     Berkeley     Moynihan,     K.C.M.G.,    C.B.     Pp.    2.>3. 
London  :    W.   1).  Saunders  Co.  Ltd.     2.js. 

Wk  welcome  this  collection  of  nine  addresses,  lectures,  or  papers,  because,  although  the  majority 
of  them  are  familiar  to  us,  yet,  when  put  together  in  their  present  form,  they  make  a  most  read- 
able volume.  It  is  not  often  that  Nature  is  so  lavish  with  her  gifts  as  to  make  the  same  man  a 
great  surgeon  and  a  great  orator  ;  but  when  this  does  occur,  a  volume  written  by  such  a  man  is 
well  worth  the  reading. 

Three  of  the  essays,  the  Murphy  3IemoriaI  Oration,  that  entitled,  "  The  Ritual  of  a  Surgical 
Operation  *",  and  the  Address  in  Surgery  at  the  British  Medical  Association  entitled,  '"  The 
Gifts  of  Surgery  to  Mc<licine  "',  are  all  formal  discourses  in  which  the  author  is  at  his  very  best. 
Some  quotations  may  be  allowed  to  emphasize  this  point.  "  The  body  of  a  man  is  the  plastic 
material  in  which  an  artist  works,  and  no  art  is  worthy  of  such  a  mediimi  imless  it  has  in  it 
something  of  a  sacrament.  Surgery  of  the  brilliant  kind  is  a  desecration.  Such  art  finds  its 
proper  scojjc  in  tricks  with  cards,  in  juggling  with  billiard  balls,  and  nimble  encounters  with  bowls 
of  vanishing  goldfish  ".  '"  We  cannot  refrain  from  regret  that  some  of  the  acolytes  of  ^lurphy  did 
not  grow  to  tlie  stature  of  high  priests."'  Speaking  of  Mrs.  INIurphy  :  "  His  fame  was  her  fame  also. 
As  I  offer  to  him  my  tribute  of  laurel  for  honour  and  of  rosemary  for  remembrance,  it  is  an 
added  jiridc  that  I  can  do  so  in  her  presence  ".  "  Manipulation  should  be  deliberate,  firm,  inten- 
tional, and  final.  Infinite  gentleness,  scrupulous  care,  light  handling,  and  i)uri)oseful  effective  cpiiet 
movements  which  are  no  more  than  a  caress,  are  all  necessary  if  an  ojjcration  is  to  be  the  work 
of  an  artist  and  not  merely  of  a  hewer  of  flesh."'  '■  There  are  surgeons  who  operate  on  the  canine 
principle  of  savage  attack,  and  the  biting  and  tearing  of  tissues  arc  terrible  to  witness.  These  are 
they  who  operate  with  one  eye  upon  the  clock,  and  who  judge  of  the  beauty  of  any  procedure  by 
the  fewness  of  the  minutes  which  it  has  taken  to  complete.  There  are  other  surgeons  who  believe 
in  the  light  hand,  who  use  the  utmost  gentleness,  and  who  deal  lovingly  with  every  tissue  that 
they  touch.  The  perfect  surgeon  must  have  the  heart  of  a  lion  and  the  hand  of  a  lady,  never 
the  claws  of  a  lion  and  the  heart  of  a  sheep."' 

Four  of  the  essays  deal  directly  with  an  exposition  of- surgical  subjects — chronic  gastric  ulcer, 
gastro-cntcrostomy,  abdominal  emergencies,  and  thoracic  surgery  in  relation  to  retained  projec- 
tiles. Each  of  these  papers  represents  a  surgical  classic.  In  reading  Moynilian"s  swce|)ing 
condemnation  of  giving  purgative  medicine  to  children,  we  cannot  refrain  from  the  speculation 
as  to  whether  he  would  have  written  thus  if  he  had  ever  had  to  struggle  with  the  exigencies  of 
general  i)ractice. 

One  i)a])cr,  that  on  intestinal  stasis,  is  of  a  polemical  character,  but  we  confess  some  little 
disappointment  with  this,  in  that  the  polemics  are  so  urbane.  He  goes  so  far  in  his  endeavour  to 
agree  with  his  adversary  that  he  almost  forgets  to  differ  from  him  at  all. 

The  concluding  chapter  is  an  address  to  nurses  entitled.  "  The  Most  (ientle  Profession  ",  and 
we  cannot  refrain  from  a  final  cpiotation  :  "  The  true  rewards  of  honest  work  are  neither  to  l)e 
seen  nor  handled,  they  are  not  measured  by  a  gold  standard  nor  by  any  material  result.  They 
are  not  acclaimed  by  the  applause  of  the  crowd.  They  lie  within  you,  in  your  own  knowledge 
that  you  have  done  your  best,  that  you  have  striven  to  reach  your  own  standard  of  your  highest 
powers.  You  will  often,  jjcrhaps  always,  fail  to  reach  your  own  ideals  :  but  be  comforted.  Ideals 
are  not  for  attainment   but  for  pursuit  "". 
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The  Surgery  of  the  Peripheral  Nerve  Injuries  in  "Warfare.      By  Harrv  Platt,  M.S.      Large 
8vo.     Pp.49.     Paper  boards.    Illustrated.    1921.    Bristol:  John  Wright  &  Sons  Ltd.     4s.net. 

This  book  is  a  record  of  work  well  done.  Few  surgeons  in  this  country  have  performed  five 
hundred  ojjcrations  for  the  nerve  injuries  of  warfare,  ox  have  had  the  opportunity  afforded  by  a 
special  hosj)ital  of  seeing  the  work  of  others,  or  have  dealt  with  such  niunbers  of  cases  in  which 
operation  was  luinecessary. 

The  subject  is  handled  in  a  systematic  manner,  physiological,  anatomical,  and  pathological 
considerations  being  discussed  first. 

In  speaking  of  nerve  anastomosis,  which  he  considers  has  failed  to  hold  its  place  in  operative 
l)rocedures — an  opinion  in  which  the  reviewer  concurs — the  author  states  that  it  "  has  gained 
adherents  as  a  result  of  the  oft-quoted  dictum  that  one-third  of  any  mixed  nerve  can  be  divided 
without  causing  any  permanent  damage.  One  feels  strongly  that  this  dictum  is  nothing  less  than 
pernicious.  It  is  a  comj)lete  negation  of  the  existence  of  any  intraneural  topography."  Sherren, 
in  his  book,  jniblishcd  in  1908,  jjointed  out  the  exceptions  to  this  statement  ;  if  these  are  remem- 
bered, nerve  anastomosis  would  do  no  damage  to  the  uninjured  nerve  used. 

The  clinical  considerations  are  adequate.  The  method  of  testing  employed  was  that  of 
Head. 

The  second  ])art  deals  with  operative  treatment,  and  gives  the  indications  for  the  choice  of 
the  i)articular  type  of  repair.  The  difficulties  in  certain  cases  of  obtaining  end-to-end  union  are 
clearly  dealt  with,  and  the  conclusion  at  which  he  arrives  is  sound  :  ""  It  is  reasonable  to  emphasize 
that  the  recorded  success  of  a  small  number  of  operations  of  the  "bridge'  class  should  not  be 
allowed  to  influence  the  surgeon  in  the  direction  of  relaxing  his  efforts  to  obtain  end-to-end  suture, 
no  matter  how  exhausting  and  tedious  any  operation  may  be." 

Tile  final  section  deals  witli  prognosis.  His  experience  bears  out  that  of  workers  in  the  South 
African  and  other  wars,  that  the  time  element  is  not  inqjortant  until  after  the  lapse  of  two  years 
from  injury.  He  associates  this  with  Kennedy.  The  two-years  limit  was  first  mentioned  by 
Bowlby,  whose  j)ioneer  work  on  nerve  injuries  is  not  even  mentioned. 

The  figures  illustrating  operations  on  the  ulnar  nerve  are  not  clear,  the  surroundings  being 
loaded  with  forcej)s.  Drawings  would  have  been  preferable.  There  is  neither  an  index  nor  a 
list  of  the  chapter  headings,  omissions  which  detract  from  its  value  as  a  book  of  reference.  In 
spite  of  these  minor  defects,  which  can  be  rectified  in  another  edition,  we  consider  this  the  most 
valuable  contribution  to  the  war  injuries  of  nerves  that  has  appeared  in  this  country. 


Surgical  Treatment  of  Non-malignant  Affections  of  the  Stomach.  By  Charles  Grkene 
CuMSTON,  M.l).,  and  Georges  Patrv,  M.D.,  Lecturers  at  the  University  of  Geneva.  With 
an  Introduction  by  Sir  Berkeley  Moyniiiax,  K.C.M.G.,  C.B.,  F.R.C.S.  Demy  8vo.  Pp. 
349.     1921.     London  :    Win.   Heinemann  (Medical  Books)  Ltd.     15s.  net. 

It  is  difiicult  to  understand  why  this  book  has  been  written.  A  work  produced  by  a  physician  and 
surgeon  on  the  lines  set  out  in  the  preface  might  be  of  very  great  value.  '"  We  sliall  study  succes- 
sively the  operative  indications,  tlie  results  obtained,  and  the  special  indications  of  each  procedure." 
As  a  book  for  the  student  it  fails  by  naming  too  many  authorities  and  giving  too  much  space  to 
historical  matter.  For  the  surgeon,  whether  skilled  in  abdominal  work  or  not,  the  absence  of  all 
bibliography  renders  it  useless  as  a  book  of  reference. 

There  are  other  important  omissions.  In  the  chajitcr  on  the  etiology  of  gastric  ulcer  the 
important  work  of  Charles  Bolton  is  entirely  ignored,  and  no  mention  is  made  of  the  recent 
researches  of  Rosenow.  In  discussing  the  operative  indications  in  chronic  gastric  ulcer,  a  long  list 
of  statistics  is  given  with  regard  to  operative  mortality,  the  latest  being  those  of  Mayo  Robson  in 
1908.  Information  of  this  nature  with  regard  to  abdominal  surgery  thirteen  years  ago  is  of 
historical  interest,  but  is  of  no  value  in  estimating  the  death-rate  of  present-day  operations.  With 
regard  to  post-operative  results,  with  two  exceptions,  mentioned  later,  the  latest  date  given  is 
1908.  The  recent  figures  of  the  ]Mayo  clinic,  Moynihan,  and  Sherren  are  not  mentioned.  The  two 
exceptions  referred  to  are  W.  I).  Haines,  1918,  whose  work  the  reviewer  cannot  trace,  and  Troell's 
report  published  in  1917  on  234  ulcers  of  the  stomach  and  duodenum  operated  on  at  Stockholm 
between  1907  and  1914.     Information  based  on  figures  of  this  sort  is  valueless. 

In  the  chapter  on  gastrojejunostomy  a  long  account  of  the  evolution  of  this  operation  is  given 
which  is  of  no  value  to  the  student,  and  is  useless  as  history,  since  no  references  are  given.  The 
writers  seem  obsessed  by  the  idea  of  closure  of  the  stoma,  and  state  (p.  25)  :  '"  These  cases  of 
complete  occlusion  of  the  stoma  are  well  known  to  all  surgeons  at  present."  This  is  not  in 
accordance  with  experience  in  this  country.  Closure  does  not  take  place  in  the  absence  of  gastro- 
jejunal  ulceration.  Murphy's  button  is  still  advised  for  certain  cases.  Exclusion  of  the  pylorus 
is  advocated  to  avoid  late  recurrence,  and  the  authors  express  the  opinion  that  "this  will  be 
employed  more  and  more."  The  reviewer  has  had  a  large  experience  of  the  remote  results  of 
operation  for  ulcers  of  the  stomach  and  duodenum,  and  has  never  seen  recurrence  of  the  original 
ulcer  or  closure  of  the  anastomosis. 

This  book  is  not  one  that  can  be  recommended  as  a  guide  to  the  treatment  of  surgical  gastric 
diseases. 
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Traumatic  Surgery.  Hy  John  J.  Moohiikad,  B.S.,  M.l).,  F.A.C.S.,  late  Lt.-Col.  Medical  Corps, 
American  Mx|)e(lilionary  Force  ;  Professor  of  Surifcry,  New  York  Post-graduate  Me(li(;ai 
School  and  Hospital.  Second  edition.  Pp.  8(54,  with  019  illustrations.  1921.  J'hiladelphia 
and  London  :  VV.  B.  Saunders  Co.     43s. 

In  the  preface  of  this  work  the  author  states  that  "  tlie  day  has  fione  by  when  the  hospital  care 
of  the  injured  can  be  assigned  to  Junior  members  of  the  visitinji  or  house  staff  ".  This  dictum  will 
undoubtedly  be  supported  by  projiressive  surgeons  in  all  countries. 

The  reader  will  naturally  assume  that  a  text-book  dcalin<i  with  traumatic  surgery  will  be  in 
essence  a  work  on  the  treatment  of  injuries  of  the  locomotor  system,  and,  above  all,  a  monojfraph 
on  fractures.  It  would  seem  tliat  such  is  the  author's  ])rcdilcction,  but  he  lias  found  himself 
compelled  to  cast  his  net  far  and  wide,  for  we  find  collected  into  one  field  of  surjiery  such  widely 
varyinj;  conditions  as  fractures,  foreijiu  bodies  in  the  air-passa<jes  antl  aisophaj^us,  penetrating 
injuries  of  the  abdomen,  gas  poisoning,  visceral  jirolapse,  j-ray  burns,  and  the  traumatic  neuroses. 
But  traumatic  surgery  embracing  a  field  so  wide  can  hardly  be  said  to  be  a  definite  entity,  and 
still  less  a  speciality,  as  claimed  by  the  author.  The  inclusion  of  so  much  has  necessarily  made 
this  work  rather  uneven,  but  it  is  in  connection  with  the  chapters  on  injuries  of  the  bones  and  joints 
that  it  is  to  be  judged.  In  these  sections  the  experiences  of  the  war  have  been  drawn  upon  freely, 
and  considerable  s{)ace  has  been  allotted  to  the  technical  details  of  the  treatment  of  infected  wounds 
by  the  methods  of  Carrel  and  others,  and  to  the  treatment  in  general  of  compoimd  fractures  of  the 
femur.  Such  familiar  features  are  to  be  expected  in  a  work  of  this  kind,  and  require  no  special 
comment. 

This  book,  whilst  presenting  nothing  new,  will  be  useful  as  a  work  of  reference,  and  particularly 
to  surgeons  who  are  far  removed  from  contact  with  a  large  surgical  centre. 

Lectures  on  the  Surgery  of  the  Stomach  and  Duodenum.  By  James  Sherren,  C.B.E., 
F.H.C.S.,  Surgeon  to  the  London  Hospital.  Cr.  8vo.  Pp.  96.  1921.  London  :  H.  K. 
Lewis  &  Co.  Ltd.     4s.  6d. 

It  is  seldom  that  we  have  the  good  fortune  to  read  so  small  a  book  containing  such  a  wealth  of 
valuable  material.  In  the  form  of  seven  lectures,  the  author  deals  with  gastric  ulcer,  duodenal 
ulcer,  stenosis  of  the  pylorus,  and  carcinoma  of  tlie  stomach. 

Each  part  of  the  subject  is  treated  clearly,  concisely,  and  practically.  There  is  a  sufficient 
reference  to  other  authorities,  and  to  pathological  and  other  experimental  evidence,  for  the  purpose 
required.  There  are  enough  case  records  to  give  clear  illustrations  of  symptoms  and  treatment. 
The  author  does  not  attach  much  importance  to  the  value  of  the  test-meal  in  gastric  ulcer,  and 
his  opinion  of  a-ray  evidence  is  somewhat  guarded.  In  the  treatment  of  chronic  gastric  ulcer  it 
is  taught  that  small  free  ulcers  of  the  lesser  curvature  require  only  gastro-cnterostomy,  whilst  for 
adherent  and  perforating  idcers,  and  in  those  which  are  large  and  indurated,  partial  gastrectomy 
should  be  done.  An  interesting  observation  is  made  about  the  treatment  of  duodenal  ulcer — 
namely,  that  pyloric  exclusion  tends  to  produce  subsequent  jejunal  ulcer  following  gastro- 
enterostomy. In  regard  to  congenital  stenosis  of  the  pylorus,  Rammstedt's  operation  is  considered 
to  have  superseded  all  other  surgical  procedures. 


Diagnostik  der  chirurglschen  Nlerenkrankheiten.  By  Professor  Wiliielm  Baetzner, 
Privatdozent,  Assistcnt  der  Chir.  I'nivcrsitiits-Klinik,  Berhn.  Svo.  Pp.  vi  -f  340,  with  263 
illustrations,  some  in  colour.     1921.     Berlin  :    Julius  Springer.     Price  in  England  M.  720. 

This  book  of  340  pages  discusses  the  diagnosis  of  surgical  diseases  of  the  kidney.  There  is  a 
section  on  general  diagnosis  and  one  on  diagnosis  of  special  diseases.  In  the  general  section 
^^"^.P*^'"^.'*"^  clinical  examination  are  discussed,  and  there  is  a  description  of  special  methods 
of  diagnosis,  such  as  cystoscopy,  catheterization  of  the  ureters,  tests  of  the  renal  function,  and 
pyelography.  The  section  on  cystoscopy  is  clear,  but  short,  and  there  are  manv  excellent  coloured 
illustrations  of  diseased  conditions. 

The  tests  of  the  renal  function  that  arc  discussed  are  limited  to  cryoscopy,  electrical  conduc- 
tivity of  the  urine,  experimental  polyuria,  phloridzin,  and  indigo-carmine.  The  tests  are  treated 
from  a  clinical  standpoint,  without  discussion  of  their  seientihc  value.  The  author  appears  to  ha\ c 
some  doubt  in  regard  to  the  reliability  of  phloridzin,  but  indigo-carmine  is  the  most  important 
test,  and  in  practice  is  useful  and  sensitive.  These  tests,  with  the  exce{)tion  of  indigo-carmine, 
have  been  abandoned  in  this  country  and  in  America,  and  it  is  obvious,  from  the  absence  of  anv 
reference  to  the  phcnolphthalcin,  diastase,  blood-urea,  an<l  urea-concentration  tests  that  the 
author  is  not  in  touch  with  the  work  which  is  being  done  outside  Germanv. 

So  also  with  j)yelography.  He  uses  10  per  cent  collargol  or  10  per  cent  pvclon  (Hiedel).  and 
only  mentions  that  sodium  iodide  and  bromide  have  been  suggested,  whereas  these  are  the  fluids 
most  widely  used  outside  (;erinany  at  the  present  day.  The  author  rightly  warns  against  the 
indiscriminate  use  of  pyelography. 

Rautenberg's  pneumoperitoneum  is  mentioned,  but  the  author  cannot  give  a  final  decision 
on  Its  value.     The  special  diseases  of  the  kidney  are  all  carefully  considered,  but  the  discussion 
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on  tubercle  is  the  best.     No  mention  is  made  of  excretory  tubercle  bacilli  in  the  urine  of  patients 
with  extra-urinary  tuberculous  foci. 

The  book  is  carefully  written  and  well  illustrated.  There  arc  many  coloured  illustrations, 
and  the  reproduction  of  these  touches  a  hijih  standard  of  excellence.  The  book  is  written  for 
surgeons,  urologists,  practitioners,  and  students,  but  it  is  too  advanced  for  the  two  latter  classes. 
It  should  form  a  useful  guide  to  the  surgeon,  and  contains  much  that  will  recommend  it  to  the 
urologist. 


A  Treatise  on  Fractures  in  General,  Industrial  and  Military  Practice.  Bv  .John  B.  Robkrts, 
A.M.,  xM.D.,  F.A.C.S.,  Emeritus  Professor  of  Surgery,  and  .Iamks  A.  Kklly,  A.:\I.,  M.D., 
Associate  Professor  of  Surgery,  in  the  I'niversity  of  Pennsylvania.  Second  edition,  revised 
and  entirely  reset.  Medium  8vo.  Pp.  x  +  755,  with  1081  illustrations,  radiograms,  drawings, 
and  photos.     1921.     Philadelphia  and  London  :    .T.  B.  Lippincott  Company.     42s.  net. 

It  is  hardly  necessary  to  say  that  this  book  contains  a  great  wealth  of  material  and  illustrations, 
and  for  this  reason  it  will  always  be  valuable  for  j)urposes  of  reference.  Nevertheless  the  book 
as  a  whole  tends  in  a  sense  to  be  disap|)ointing,  because  broad  general  ])rinciples  are  obscured 
rather  than  illustrated  by  a  mass  of  detail.  The  preface  to  the  second  edition  is  perhajjs  the  best 
part  of  the  whole  volume,  containing  as  it  does  a  most  excellent  summary  of  the  i)rinciples  of 
treatment.  The  general  principles  of  treatment  of  fractures  of  the  long  bones  are  described  in  four 
short  chapters,  but  we  feel  that  too  much  space  in  the  book  is  occupied  by  detailed  descrip- 
tions of  sj)lints,  bandages,  and  the  anatomy  and  symptoms  of  inilividual  fractures,  whilst  traction, 
mobilization,  and  operation  as  applied  to  these  fractures  are  inadequately  dealt  with. 


Die   brtliche    Betaubung    (Local    Ana;sthesia).     Bv    Professor    Heinrich    Braun,    of   Zwickau. 
Pp.  508,  with  2i;}  illustrations.     1921.     Leipzig  :    Ambrosius  Barth.     M.  100. 

This  is  one  of  the  best  dissertations  we  have  read  on  the  subject  of  'local  anaesthesia'.  It  is  written 
by  a  man  who  has  made  a  thorough  study  of  the  subject  and  who  is  possessed  of  sound  common 
sense  and  good  judgement.  His  enthusiasm  for  the  subject  docs  not  obtrude  itself  unduly,  and 
he  gives  a  very  fair  indication  of  the  uses  and  limitations  of  the  application  of  local  anicsthesia. 
Many  British  and  Colonial  surgeons  have  taken  the  trouble  to  master  the  technique  of  local 
anaesthesia.  Such  surgeons  use  it  to  an  ever-increasing  extent.  Braun  quotes  figures  which  show 
that  German  surgeons  have  been  compelled,  in  the  interests  of  their  patients,  to  observe  the  same 
course. 

The  directions  for  the  employment  of  local  anaesthesia  in  operations  on  the  various  parts  of 
the  body  are  given  with  brevity,  but  are,  taken  in  conjunction  with  excellent  illustrations,  so  clear, 
that  failures  should  be  rare  if  the  technique  which  the  author  recommends  is  carried  out  in  its 
entirety. 
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By  sir   D'ARCY  TOWER,    K.B.E.,   London. 


IV.    WILLIAM    HEY,     OF    LEEDS. 

TiiK  memory  of  William  Hey,  of  Leeds,  (1736-1819)  still  lingers  in  surgical  literature. 
There  are  Hey's  amputations  of  the  leg  and  foot,  Hey's  saw,  Iley's  ligament,  and  Hey's 
hernia.  He  appears,  too,  to  have  been  the  first  to  giv^e  the  name  of  Gimbernat  to  the 
laeiuiar  ligament  in  the  groin.  The  distance  of  Leeds  from  I>ondon  and  from  Edinburgh 
probably  prevented  Hey  from  writing  in  the  medical  journals  of  the  day  ;  but  he  tells 
us  that  he  early  began  the  custom  of  committing  to  paper  such  cases  occurring  in  his 
practice  as  seemed  rare,  or  peculiarly  instructive.  These  cases  he  collected  and  published 
imder  the  title  of  Practical  Ohservnlions  in  Surgery,  Illustrated  ivith  Cases.  The  first  edition 
was  printed  in  London  in  1803  ;  the  second  edition  in  1810  ;  and  the  third,  with  a  dedica- 
tion to  John  Pearson,  F.K.S.,  in  1814.  Pearson  lived  for  three  years  in  Hey's  house 
as  a  pupil,  and  afterwards  wrote  his  master's  life.  The  three  editions  of  the  Practical 
Ohseriations  differ  somewhat  from  one  another,  and  show  that  Hey  maintained  an  active 
interest  in  surgery  until  the  end  of  his  long  life. 

HEY'S     AMPUTATION     OF     THE     FOOT. 

'■  In  the  year  1797,  a  case  occurred  that  led  me  to  a  new  mode  of  operating,  which, 
upon  rejjeated  trial,  has  fully  answered  my  expectations,  and  in  the  year  1799,  I  had  an 
opportunity  of  repeating  this  operation,  and  found  it  to  answer  perfectly  my  expectations. 

"  Mary  Stansfield,  aged  eighteen  years,  of  Holme  in  Lancashire,  was  admitted  an 
in-patient  of  the  General  Infirmary  at  Leeds,  imder  my  care,  on  accoimt  of  a  caries  in 
the  metatarsal  bones  of  one  foot,  upon  whom  I  operated   in  the  following  manner. 

"  I  made  a  mark  across  the  upper  part  of  the  foot,  to  point  out  as  exactly  as  I  could 
the  place  where  the  metatarsal  bones  were  joined  to  those  of  the  tarsus.  About  half  an 
inch  from  this  mark,  nearer  the  toes,  I  made  a  transverse  incision  through  the  integuments 
and  nuiseles  covering  the  metatarsal  bones.  From  each  extremity  of  this  woimd,  I  made 
an  incision  along  the  inner  and  outer  side  of  the  foot  to  the  toes.  I  removed  all  the  toes 
at  their  junction  with  the  metatarsal  bones,  and  then  separated  the  integuments  and 
nuiseles,  forming  the  sole  of  the  foot,  from  the  inferior  part  of  the  metatarsal  bones, 
keeping  the  edge  of  my  scalpel  as  near  the  bones  as  I  could,  that  I  might  both  expedite  the 
operation,  and  preserve  as  much  muscular  flesh  in  the  flap  as  possible.  I  then  separated 
with  the  scalpel  the  four  smaller  metatarsal  bones,  at  their  junction  with  the  tarsus  :  which 
was  easily  effected,  as  the  joints  lie  in  a  straight  line  across  the  foot.  The  projecting  part 
of  the  first  cuneiform  bone,  which  supports  the  great  toe,  I  was  obliged  to  divide  with  a 
saw.  The  arteries  which  re(iuired  a  ligature  being  tied,  I  applied  the  flap,  which  had 
formed  the  sole  of  the  foot,  to  the  integuments  which  remained  on  the  upper  part,  and 
retained  them  in  contact  by  sutures.  A  speedy  union  of  the  parts  took  place,  and  the 
wound  was  healed,  except  a  very  small  superficial  sore,  at  the  expiration  of  a  fortnight. 
The  foot  was  not  so  much  shortened  by  this  operation  as  might  have  been  expected.  For 
though  the  metatarsal  bones  which  had  been  removed,  are  usually  about  three  inches  in 
length  (I  did  not  measure  them  in  this  case),  yet  the  nuitilated   foot   was  but  one  inch 
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shorter  than  the  sound  foot,  measuring-  from  the  heel  to  the  root  of  the  httle  toe  ;   the  latter 

being  eight  inches,  and  the  former  seven  in  length. 

"  The  patient  could  walk  with  firmness  and  ease.     She  was  in  no  danger  of  hurting 

the  cicatrix,  by  striking  the  place  where 
the  toes  had  been  against  any  hard  sub- 
stance ;  for  this  part  was  covered  with 
tlie  strong  integuments,  which  had  before 
constituted  the  sole  of  the  foot.  The 
cicatrix  was  situated  upon  the  upj)cr  part 
of  the  foot,  and  had  very  little  breadth,  as 
the  divided  parts  had  been  kept  imited, 
after  being  brought  into  close  contact. 
The  advantages  of  this  operation  will 
sufficiently  appear  upon  ins])ecting  the 
annexed  plate  (Fig.  468),  in  which  tlie 
mutilated  foot  is  accurately  represented 
from  a  drawing  made  by  Mr.  Russell,  of 
the  Royal  Academy,  who  happened  to  be 
at  Leeds  before  this  patient  was  dismissed 
froin  the  Infirmary,  and  who  favoured 
me  with  two  views  of  the  foot,  elegantly 
l)ainted  in  crayons." 

KEYS     SAW. 

Hey  appears  to  take  no  credit  for  the 
saw  which  is  called  after  him,  for  he  says  : 
"  If  a  saw  could  be  contrived,  which  might 
be  worked  with  safety  in  a  straight,  or 
gently  curvilineal  direction,  it  would  be  a 
great  acquisition  to  the  practical  surgeon. 
Such  a  saw  I  can  now  with  confidence 
recommend,  after  a  trial  of  twenty  years, 
during  which  time  I  have  rarely  used  the 
trephine  in  fractures  of  the  skull.  Its  use 
has  been  adopted  by  my  colleagues  at  the 
General  Infirmary  in  Leeds  ;  and  will  be 
adopted,  I  should  hope,  by  every  surgeon  who  has  once  made  trial  of  it.  It  was  first 
shewn  to  me  by  Mr.  (now  Dr.)  Cockell,  an  ingenious  practitioner  at  Pontefract,  to  whom 
the  public  is  indebted  for  the  discovery,  or  revival,  of  this  excellent  instriunent.  A  saw, 
formed  on  the  same  principle  is  represented  in  Scultetus"s  Armamentarium  chirurgicum  ; 
but  I  understood  Dr.  Cockell  to  say,  that  the  instrument  which  he  shewed  me  was  of  his 
own  invention,  and  that  he  had  used  it  with  great  advantage  in  extensive  fractures  of 
the  skull.  Dr.  Cockell's  saw  had  a  semicircular  edge,  as  represented  in  the  annexed 
Plate  (Fig.  469),  where  the  size  of  the  figure  is  two-thirds  of  the  real  dimensions  of  the 
instrument.  But  the  edge  may  be  made  straight  (as  is  shewn  in  the  Plate)  or  any  degree 
of  convexity  which  may  be  thought  most  useful.  The  straight-edged  saw  executes  its 
task  with  greater  readiness  ;  but  the  convex  edge  is  necessary  when  the  bone  is  to  be 
sawed  in  a  curvilineal  directiom  It  is  also  useful  when  the  thickness  of  that  part  of  the 
cranium  which  is  to  be  sawed  out  is  very  unequal. 

"  This  instrument  is  worked  with  ease,  if  the  pressure  made  upon  it  by  the  hand  is  light. 
It  saves  much  time  in  cases  of  extensive  fracture,  where  the  repeated  application  of  a 
trephine  would  have  been  needful  ;  and  it  may  be  used  with  less  danger  of  wounding  the 
dura  mater,  if  the  same  precautions  are  used,  in  examining  from  time  to  time  the  depth 
of  the  groove,  as  is  necessary  in  the  use  of  the  trephine." 


FrG.  -1()8. — Hey's  amputation   of   the  foot   at  the   tarso- 
metatarsal joints. 
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The  saws  were  nuuk'  for  Mr.  llcy  by  Savifiny,  the  well-known  instrument  maker  in 
London.  It  will  be  notieed  (Fig.  Ki!))  that  the  saw  here  reeommeiuled  has  two  semi- 
eireular  euttinji    edges.      In  the    later    etlitions    of    the    I'ldctiad    Ohservations ,    Hey    has 


Fl(i.  4()9.— The  fu-st  moilels  of  HeyV  saws. 

modified  it  to  take  its  jjresent  form  of  one  semicircular  and  one  straight  euttin<>-  edi>e  which 
is  somewhat  convex. 


HEYS     LIGAMENT. 

Hey,  like  his  contemi)oraries  Astley  Cooper  and  William  Lawrence,  was  much 
interested  in  the  anatomy  of  the  jiarts  concerned  in  hernia,  and  by  the  advocacy  and  example 
of  these  great  surgeons  early  operation  became  the  routine  treatment  for  strangidation. 
The  older  treatment  was  by  bleeding,  piu'gative  medicines,  purging  clysters,  opiates,  the 
warm  bath,  the  cold  bath,  the  application  of  cloths  dijjped  in  cold  water,  solutions  of  crude 
sal  ammoniac,  ice,  ether  evaporated  on  the  part,  and  the  injection  of  tobacco  in  fume  or 
decoction.  Indeed,  says  Hey,  "  when  I  first  entered  upon  the  profession  of  surgery,  in  the 
year  17.59,  the  operation  for  the  strangulated  hernia  had  not  been  performed  by  any  of 
the  surgeons  in  Leeds.  My  seniors  in  the  profession  were  very  kind  in  affording  me  their 
assistance,  or  calling  me  into  consultation  when  such  cases  occurred  :  but  we  considered 
the  operation  as  the  last  resource,  and  as  improper  xmtil  the  danger  appeared  inuninent. 
By  this  dilatory  mode  of  practice  I  lost  three  ])atients  in  five.  Having  more  experience 
of  the  urgency  of  the  disease,  I  made  it  my  custom,  when  called  to  a  patient  who  had 
laboured  two  or  three  days  under  the  disease,  to  wait  only  about  two  hours,  that  I  might 
try  the  effect  of  bleeding  (if  this  evacuation  was  not  forbidden  by  some  peculiar  circiun- 
stances  of  the  case)  and  the  tobacco  clyster.  In  this  mode  of  practice  I  lost  about  two 
patients  in  nine  upon  whom  I  operated."" 

In  starting  out  to  consider  the  anatomy  of  the  parts  concerned  in  femoral  hernia  Hey 
says  :  ''  Don  Antonio  de  (iimbernat.  surgeon  to  the  King  of  Spain,  is  the  only  author  with 
whose  works  I  am  actiuainted,  who  has  asserted,  that  the  strangulation  in  the  femoral 
hernia  is  not  caused  by  Poupart's  ligament.  He  informs  us,  that  he  first  demonstrated 
this  in  1708,  and  afterwards  in  1777  explained  the  subject  to  the  late  Dr.  Himter,  by  means 
of  an  anatomical  preparation.     His  treatise  induced  me  to  examine  repeatedly  the  parts 
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concerned  in  the  formation  of  the  femoral  hernia  and  to  procure  drawings  of  the  parts 
which  I  had  dissected  '\ 

"  In  the  femoral  hernia  the  prolapsed  parts  descend  within  the  aponeurotic  sheath. 
A\hich  envelopes  the  great  vessels  of  the  thigh,  and  which  is  strongly  attached  at  its 
superior  part  to  the  ossa  pubis.  The  anterior  layer  of  this  sheath  is  formed,  in  part,  by  a 
continuation  of  the  fascia  of  the  abdominal  muscles,  passing  down  upon  the  thigh.  About 
three-eighths  of  an  inch  below  Poupart's  ligament,  there  exists  in  this  aponeurotic  sheath 
another  ligament,  somewhat  similar  to  that  of  Poupart.  but  smaller.  It  runs  transversely, 
but  does  not  descend  obliquely,  as  that  ligament  does.  On  the  contrary  it  rather  ascends 
as  it  approaches  the  symphysis  of  the  ossa  pubis,  passing  behind,  and  decussating,  the 
extremity  of  Poupart's  ligament.  As  I  shall  have  occasion  to  mention  this  ligament 
frequently,  I  shall,  by  way  of  distinction,  call  it  the  femoral  ligament. 

"  This  ligament  is  not  situated  in  the  same  plane  with  that  of  Poupart,  but  lies  deeper, 
that  is,  at  a  greater  distance  from  the  integiunents.*" 

Mr.  Hey  thought  at  this  time  that  strangulation  in  femoral  hernia  was  due  to 
what  is  now  called  the  superior  cornu  of  the  falciform  edge  of  the  saphenous 
opening  ;  but  after  a  visit  to  London  and  discussion  with  Sir  Astley  Cooper  he 
modified  his  views,  and  in  the  second  edition  of  the  Practical  Observations  in  Surgery 
he  arrived  at  the  conclusion  that  tlie  strangulation  was  due  to  the  structure  which 
•'  to  avoid  a  disagreeable  periphrasis,  I  shall  call  Gimbernat's  ligament ".  To  settle 
this  point  Hey  made  two  visits  to  London,  once  in  1805  and  again  in  1808.  "The 
dissecting  room  in  Windmill  Street  was  open  to  him  at  all  times  by  the  politeness  of 
Mr.  Wilson  and  he  received  much  civility  from  Sir  Everard  Home,  Mr.  Abernethy  and 
others,"  says  Pearson  in  his  life  of  Hey,  "  but  he  deemed  himself  under  particular  obliga- 
tions to  the  attentions  of  Mr.  Astley  Cooper.  This  gentleman  showed  hini  the  anatomical 
preparations  he  had  made,  which  tended  to  illustrate  the  object  of  Mr.  Hey's  incjuiries  ; 
he  discussed  with  great  openess  and  candour  the  several  points  upon  which  Mr.  Hey  had 
doubts,  or  desired  further  information,  and  he  dissected  a  recent  subject  in  his  private 
dissecting  room,  in  Mr.  Hey's  presence,  for  the  express  purpose  of  demonstrating  to  that 
gentleman  the  parts  concerned  in  the  formation  of  femoral  hernia.  .  .  .  During  Mr.  Hey's 
very  short  stay  in  London  in  1808,  he  demonstrated  upon  a  recent  subject  in  the 
anatoinical  theatre  in  Windmill  Street,  the  parts  concerned  in  the  femoral  hernia  according 
to  his  own  conceptions  of  them,  before  a  numerous  and  most  respectable  assembly  of  the 
anatomists  and  surgeons  resident  in  the  metropolis.  His  explanations  were  perspicuous 
and  satisfactory  but  the  time  and  attention  which  he  employed  in  these  researches  in  the 
dissecting  room  at  his  advanced  period  of  life,  [set.  72]  had  a  most  unfriendly  influence 
upon  his  health.  .  .  .  He  became  seriously  ill  on  his  journey  to  Leeds  .  .  .  and  many 
months  elapsed  before  he  was  capable  of  resuming  his  accustomed  occupations." 

The  Great  Windmill  Street  School  of  Medicine  was  opened  by  Dr.  William  Hunter  in 
1768,  and  after  his  death  was  carried  on  by  Cruikshank  and  Mathew  Baillie,  who  in  turn 
were  succeeded  by  James  Wilson.  Benjamin  Brodie,  who  had  acted  as  demonstrator  in 
the  school,  began  to  lecture  on  surgery  there  in  1808,  the  year  of  Hey's  second  visit. 

HEY'S     HERNIA. 

"  An  account  of  a  new  species  of  Scrotal  Hernia.  November  6th,  1764.  I  examined 
the  body  of  a  child,  fifteen  months  old,  who  had  died  of  a  strangulated  scrotal  hernia,  in  the 
presence  of  Dr.  Crowther,  a  physician  who  then  lived  at  Leeds.  .  .  .  Having  examined 
the  contents  of  the  abdomen  without  altering  the  state  of  the  hernia,  I  made  a  longitu- 
dinal division  of  the  scrotum  on  its  light  side,  continuing  my  incision  the  whole  length 
of  the  tumour,  and  laid  bare,  as  I  imagined,  the  hernial  sac.  This  I  opened  towards 
its  inferior  part,  which  was  the  most  prominent  ;  but  it  proved  to  be  the  tunica  vaginalis 
testis,  containing,  together  with  the  testicle,  a  portion  of  the  true  hernial  sac. 

"  This  unusual  appearance  engaged  me  to  prosecute  the  dissection  with  great  care. 
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I  round  tlmt  the  tunica  vaginalis  was  continued  up  to  tlie  abdominal  ring,  and  inclosed 
the  hernial  sae,  adherin<>-  to  that  sac  by  a  loose  cellular  substance,  fronj  the  ring  to  within 
hair  an  inch  of  its  inferior  extremity.  The  fibres  of  the  cremaster  nuiscle  were  evident 
upon  the  outside  of  the  exterior  sac,  or  tunica  vaginalis.  The  interior  or  true  hernial  sac 
was  a  j)roduction  of  the  peritoneum  as  usual,  and  contained  only  the  cu-cum  or  head  of  the 
colon.  .  .  .  Having  removed  the  proper  hernial  sac,  I  examined  the  posteiior  part  of 
the  exterior  sac,  and  found  it  connected  with  the  spermatic  vessels  in  the  same  manner 
as  the  tttnicn  vaginalis  is,  when  the  testis  has  descended  into  the  scrotum.  An  additional 
proof,  that  the  exterior  sac  was  the  tunica  vaginalis. 

"  From  all  these  circumstances  it  is  evident,  that  this  hernia  differed  both  from  the 
common  scrotal  rupture,  in  which  the  hernial  sac  lies  on  the  outside  of  the  tunica  vaginalis  : 
and  also  from  the  licrtiia  congenita,  where  the  prolajjsed  part  comes  into  contact  with  the 
testicle,  having  no  other  hernial  sac  besides  the  timiea  vaginalis." 

Hey  then  proceeds  to  consider  the  manner  in  which  the  tunica  vaginalis  is  developed 
and  the  way  in  which  it  closes,  arriving  at  the  conclusion  that  "  This  kind  of  scrotal  hernia 
may  not  im{)roperly  be  called  hernia  infantilis,*  as  it  can  only  exist  when  the  rui)ture  is 
formed  whilst  the  parts  retain  the  state  peculiar  to  early  infancy."" 

KEY'S      INTERNAL      DERANGEMENT      OF      THE      KNEE-JOINT. 

The  name  of  Hey  is  xmdoubtedly  best  remembered  in  connection  with  the  short 
chapter  on  '•  Internal  Derangement  of  the  Knee  Joint  '",  a  condition  which  he  clearly 
distinguished  from  ''  loose  Cartilaginous  Substances  in  the  Joints  ",  although  he  had  no 
opportimity  of  examining  a  knee  to  determine  the  exact  nature  of  the  injury.  He  says, 
after  a  few  preliminary  remarks  : — 

■■  This  joint  is  not  unfretpiently  affected  with  an  internal  derangement  of  its  compo- 
nent parts  ;  and  that  sometimes  in  consequence  of  triflirg  accidents.  The  disease  is, 
indeed,  now  and  then  removed,  as  suddenly  as  it  is  produced,  by  the  natural  motions  of 
the  joint  without  surgical  assistance  :  but  it  may  remain  for  weeks  or  months,  and  will 
then  become  a  serious  misfortune,  as  it  causes  a  considerable  degree  of  lameness.  I  am 
not  acquainted  with  any  author  who  has  described  either  the  disease  or  the  remedy  ;  I 
shall,  therefore,  give  such  a  description  a?  my  own  experience  has  furnished  me  with,  and 
such  as  will  suffice  to  distinguish  a  complaint,  which,  when  recent,  admits  of  an  easy 
method  of  cure. 

"  This  disorder  may  happen  either  with,  or  without,  contusion.  In  the  latter  case 
it  is  readily  distinguished.  In  the  former,  the  symptoms  are  equivocal,  till  the  effects 
of  the  contusion  are  removed.  When  no  contusion  has  happened,  or  the  effects  of  it  are 
removed,  the  joint,  with  respect  to  its  shape,  appears  to  be  iminjured.  If  there  is  any 
difference  from  its  usual  appearance,  it  is,  that  the  ligament  of  the  patella  appears 
rather  more  relaxed  than  in  the  sound  limb.  The  leg  is  regularly  bent  or  extended  by  the 
hands  of  the  surgeon,  and  without  pain  to  the  patient  ;  at  most,  the  degree  of  uneasiness 
caused  by  this  flexion  and  extension  is  trifling.  Hut  the  patient  himself  cannot  freely  bend, 
nor  perfectly  extend  the  limb  in  walking  ;  but  is  compelled  to  walk  with  an  invariable 
and  small  degree  of  flexion.  Though  the  patient  is  obliged  to  keep  the  leg  thus  stiff  in 
walking  ;    yet  in  sitting  down  the  affected  joint  will  move  like  the  other. 

•■  The  complaint  which  I  have  described  may  be  brought  (m,  I  apprehend,  by  any 
such  alteration  in  the  state  of  the  joint,  as  will  prevent  the  condyles  of  the  os  femoris  fron\ 
moving  truly  in  the  hollow  formed  by  the  semilunar  cartilages  and  articular  depressions 
of  the  tibia.  An  unequal  tension  of  the  lateral,  or  cross  ligaments  of  the  joint,  or  some 
slight  derangement  of  the  semilunar  cartilages,  may  probably  be  sufficient  to  bring  on  the 
complaint.     When  the  disorder  is  the  effect  of  contusion,  it  is  most  likely  that  the  lateral 

*  It  is  worthy  of  notice  that  the  paper  by  Mr.  Hamilton  Russell  m  che  present  issue  of  the  Journal 
deals  with  the  subject  of  Hey's  infantile  hernia.  He  calls  it  encysted  hernia,  and  offers  interesting 
explanations  of  the  condition. 
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ligament  on  one  side  of  the  joint  may  be  rendered  somewhat  more  rigid  than  usual,  and 
hereby  prevent  that  equable  motion  of  the  condyles  of  the  os  femoris,  which  is  necessary 
for  walking  with  firmness.  The  method  of  cure,  which  I  am  about  to  propose,  must  not 
be  used  while  there  is  any  inflammatory  affection,  or  swelling  of  the  joint  ;  but  only  when 
these  effects  of  contusion  are  removed." 

Mr.  Hey  then  proceeds  to  give  details  of  five  instances  occurring  in  four  patients. 
Of  these  the  second  case  is  the  best  for  purposes  of  illustration  : — 

"  In  1784  the  honourable  Miss  Harriet  Ingram  (now  Mrs.  Aston),  as  she  was  playing 
with  a  child,  and  making  a  considerable  exertion,  in  stretching  herself  forwards,  and 
stooping  to  take  hold  of  the  child,  while  she  rested  upon  one  leg,  brought  on  an  immediate 
lameness  in  the  knee  joint  of  that  leg  on  which  she  stood.  The  disorder  was  considered 
as  a  simple  sprain  ;  and  a  plaster  was  applied  round  the  joint.  As  the  lameness  did  not 
diminish  in  the  course  of  five  or  six  days,  I  was  desired  to  visit  her. 

"  Upon  comparing  the  knees,  I  could  perceive  no  difference,  except  that,  when  the 
limbs  were  placed  in  a  state  of  complete  extension,  the  ligament  of  the  patella  of  the  injured 
joint  seemed  to  be  rather  more  relaxed  than  in  that  joint  which  had  received  no  injury. 
When  I  moved  the  affected  knee  by  a  gentle  flexion  and  extension,  my  patient  complained 
of  no  pain  ;  yet  she  coidd  not  perfectly  extend  the  leg  in  walking,  nor  bend  it  in  raising 
the  foot  from  the  floor  :  but  moved  as  if  the  joint  had  been  stiff,  limping  very  much,  and 
walking  with  pain. 

"  I  thought  it  probable,  that  the  sudden  exertion  might  in  some  degree  have  altered 
the  situation  of  the  cross  ligaments,  or  otherwise  have  displaced  the  condyles  of  the  os 
femoris  with  respect  to  the  semilunar  cartilages  ;  so  that  the  condyles  might  meet  with 
some  resistance  when  the  flexor  or  extensor  muscles  were  put  into  action,  and  thereby  the 
free  motion  of  the  joint  might  be  hindered,  when  the  incumbent  weight  of  the  body  pressed 
the  thigh  bone  closely  against  the  tibia  ;  and  though  this  derangement  was  not  so  great 
as  to  prevent  the  joint,  when  relaxed,  from  being  moved  with  ease. 

"  To  remedy  this  derangement,  I  placed  my  patient  upon  an  elevated  seat,  which  had 
nothing  underneath  it  that  could  prevent  the 'leg  from  being  pushed  backward  towards 
the  posterior  part  of  the  thigh.  I  then  extended  the  joint  by  the  assistance  of  one  hand 
placed  just  above  the  knee,  while  with  the  other  hand  I  grasped  the  leg.  During  the 
continuance  of  the  extension  I  suddenly  moved  the  leg  backwards,  that  it  might  make 
as  acute  an  angle  with  the  thigh  as  possible.  This  operation  I  repeated  once,  and  then 
desired  the  young  lady  to  try  how  she  could  walk.  Whatever  may  be  thought  of  my 
theory,  my  practice  proved  successful  ;  for  she  was  immediately  able  to  walk  without 
lameness,  and  on  the  third  day  after  reduction  she  danced  at  a  private  ball  without  incon- 
venience, or  receiving  any  injury  from  the  exercise.  In  October,  1786  the  young  lady  .  .  . 
had  the  misfortune  to  produce  the  same  injury  in  her  knee,  in  rising  hastily  out  of  bed. 
After  the  lameness  had  continued  about  a  week,  without  any  amendment,  I  was  consulted. 
The  method  of  cure  above  described  was  made  use  of.  with  the  same  immediate  success." 
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Am()N(;  the  acute  abdominal  emergencies  of  childhood,  ])neumococeal  peritonitis  ranks  as 
one  of  the  most  serious  ;  as  one  which  is  associated  with  ])erhaps  the  highest  scale  of 
mortality.  Its  occurrence  is  not  confined  to  children,  but  the  proportional  incidence  is 
so  vastly  greater  in  the  child  than  in  the  adult  that  it  has  come  to  be  looked  upon  as  a 
disease  of  childhood  and  youth. 

Even  in  childhood  it  cannot  be  described  as  a  conunon  disease.  It  is  impossible  to 
give  figures  by  which  to  form  an  estimate  of  its  proportional  occurrence,  but  probably 
about  2  per  cent  of  the  abdominal  emergencies  of  childhood  are  due  to  abdominal  pneumo- 
coccal infection.  In  this  connection,  however,  it  must  be  noted  that  a  proportion  of 
pneumococcal  peritoneal  infections  are  not  diagnosed  as  such,  and  the  occurrence  of  the 
condition  is  more  common  than  we  realize.  Evidence  which  may  be  said  to  support  this 
assertion  is  afforded  by  statistics  showing  the  admission  figures  of  the  disease  during  the 
years  1902.  1911.  and  1920  the  admissions  were  4,  7,  and  15  respectively.  The  probability 
is  that,  while  the  actual  proportional  occurrence  has  remained  constant,  the  class  of  case 
is  now  more  ediciently  recognized  and  is  submitted  to  surgical  interference  at  an  earlier 
period. 

For  certain  reasons  a  study  of  the  disease  is  attractive.  Its  mortality  is  so  high  that 
any  additional  knowledge  which  will  tend  to  reduce  that  mortality  must  be  welcome  ; 
the  apparently  idiopathic  nature  of  the  affection  in  certain  cases  stimulates  investigation, 
and  there  are  a  number  of  clinical  points  which  arise  in  connection  with  the  disease  and 
which  are  of  interest  from  the  symptomatic  point  of  view. 

An  investigation  has  been  made,  therefore,  of  a  series  of  56  cases  which  have  come 
under  treatment  at  the  Children's  Hospital.  Edinburgh.  In  this  institution  the  age  limit 
is  fixed  from  birth  to  twelve  years,  and  therefore  the  cases  have  all  fallen  within  this 
period . 

CLINICAL     FEATURES     OF     THE     DISEASE. 

It  is  rational  and  convenient  to  introduce  the  subject  with  a  consideration  of  the 
clinical  features  which  characterize  the  disease.  A  systematic  study  of  the  case-histories 
suggests  their  division  into  two  main  groups  :  (A)  Primary  Cases — Acute  and  Chronic  : 
(13)  Secondary  Cases. 

In  Croup  A  it  is  understood  that  the  peritoneal  inflammation  is  the  original  mani- 
festation of  the  disease,  and  in  Group  B  the  peritonitis  is  a  secondary  development,  there 
being  a  previous  pneumococcal  infection  in  some  other  portion  of  the  body  (e.g..  the  limgs. 
pleura,  etc.).  In  Croup  A  a  further  subdivision  is  necessary.  Clinically  we  observe  two 
varieties  of  the  primary  pneimiococcal  infection — an  acute  and  a  chronic,  according  to 
the  intensity  and  progress  of  the  disease.  Croup  Ji  recpiires  no  subdivision,  as  the  features 
associated  with  it  follow  a  uniform  course,  generally  subacute  in  character. 

Typical  Clinical  Histories  of  the  Disease. — -Adopting  therefore  the  above  classification, 
we  give  the  clinical  histories  of  three  cases,  each  of  which  may  be  regarded  as  ty|)ical 
of  a  different  variety  of  the  disease. 

Case  1. — Eixample  of  an  acute  primary  pneumococcal  peritonitis. 

A  female  child,  age  (>  years,  was  aciinitted  to  hospital  on  aceoiiiit  of  se\ere  alxloiiiiiial  pain, 
persistent  vomiting,  and  general  jjfostration.  The  dnration  of  tlie  illness  liefore  admission  only 
extended  over  twenty-four  liours.  In  the  morning  the  child  had  appeared  to  he  in  excellent 
health,   and    partook   of  a   hearty   breakfa.st.     At    10   a.m.,   while   i)laying   with    her  companion. 
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she  suddenly  complained  of  severe  abdominal  pain,  and  half  an  hour  later  she  was  violently 
sick.  She  was  put  to  bed,  and  throughout  the  day  the  pain  continued,  while  the  vomiting 
was  persistent.  During  the  night  these  features  continued,  but  she  made  very  little  complaint, 
and  in  the  morning  her  condition  was  one  of  collapse,  with  intervals  of  complete  imconscious- 
ness. 

In  this  condition  she  was  admitted  to  hospital.  On  admission  she  was  unconscious — there 
was  Slight  general  cyanosis,  temperature  was  10;3°,  the  jjulse  uncountable,  and  the  respiration-rate 
50.  The  abdomen  was  rigid  in  its  lower  half ;  below  the  umbilical  plane  the  i)ercussion  note 
was  dull.  On  account  of  the  loss  of  consciousness  it  was  difiicult  to  estimate  the  question  of  pain, 
but  there  appeared  to  be  tenderness  in  both  iliac  fossa\ 

Operation  revealed  an  intense  peritonitis,  most  marked  in  the  lower  abdomen.  From  the 
exudate  pneumococci  were  isolated. 

Within  thirty-six  hours  of  the  onset  of  the  illness  the  child  succumbed.  The  case  throughout 
presented  the  most  intense  features. 

Case  2. — Example  of  a  chronic  primary  pneumococcal  peritonitis. 

A  female  child,  age  10  years.  The  illness  extended  over  a  period  of  three  weeks  before 
admission  to  hospital.  Its  onset  was  marked  by  colic-like  pains  in  the  lower  abdomen,  followed 
in  a  short  time  by  ])rofuse  tliarrluca  and  intermittent  attacks  of  vomiting.  During  the  first  week 
of  the  illness  the  trio  of  syni])toms  continued  ;  but  that  they  were  not  of  extreme  urgency  may 
be  inferred  from  the  fact  tiiat  during  tiiis  time  the  child  was  not  entirely  confined  to  ])ed.  During 
the  second  week  of  the  illness  the  symptoms  continued  ;  the  pain  was  still  a  j)romincnt  feature, 
but  the  diarrlKca  and  vomiting  became  less  marked.  During  this  week  bodily  weakness  l)ecame 
noticeable,  and  I  lure  was  considerable  loss  of  flesh.  She  was  now  confined  to  bed.  With  the 
commencciiH  nf  ol  tiie  third  week  tlie  diarrlura  abated,  and  a  new  feature  made  its  ajjpearance 
in  the  shape  (il  a  tender  swelling  in  the  lower  abdomen.  At  this  time  frequency  of  micturition 
and  pain  on   micturition  appeared,  while  there  were  recurrent  attacks  of  colic. 

The  cliild  was  admitted  to  hospital  exactly  three  weeks  after  the  onset.  A  summary  of  her 
condition  on  admission  may  be  expriessed  as  follows  :  A  pale,  emaciated  girl.  Her  general 
appearance  was  one  of  extreme  nervous  irritability.  The  mouth  and  lips  were  dry,  the  tempera- 
ture was  102°,  and  tlie  pulsc-ratc  120.  Abdominal  examination  showed  a  rounded  tender  swelling 
extending  in  the  middle  line  to  the  level  of  the  umbilicus  and  filling  the  pelvis.  There  was  a 
leucocytosis  of  20,000,  and  a  well-marked  glycogenic  reaction.  Laparotomy  showed  the  presence 
of  an  encysted  abscess  in  the  ])elvis  and  lower  abdomen  :  its  contents  were  in  keeping  with  a 
pneumococcal  infection  and  pneumococci  were  isolated  from  the  exudate. 

The  outstanding  features  of  Case  2  were  :  The  long-drawn-out  liistory — three  weeks. 
The  chronicity  of  the  disease  from  its  commencement,  as  evidenced  by  the  fact  that 
during  the  first  week  of  the  illness  the  child  was  only  confined  to  bed  at  intervals.  The 
gradual  formation  of  an  encysted  abdomino-pelvic  abscess. 

Case  a. — Example  of  a  secondary  pneumococcal  peritonitis. 

A  male  child,  age  1  year  and  8  months.  Four  weeks  before  admission  the  j)aticnt  had  an 
attacl-:  of  bronchitis  which  eventually  developed  into  pneumonia.  After  a  period  of  grave  illness 
the  child,  at  the  end  of  three  weeks,  aj)])eared  to  be  well  on  his  way  to  recovery.  For  three  days 
he  had  been  able  to  be  carried  out  of  doors,  and  his  condition  was  eminently  satisfactory,  when 
he  began  to  complain  of  jjain  which  he  referred  to  the  left  upper  quadrant  of  the  abdomen. 
Fever  returned,  general  malaise  developed,  and  there  was  vomiting.  .Jaundice  formed  an  item 
in  the  case. 

When  the  child  came  under  observation  in  hospital  he  displayed  the  features  associated  with 
a  localized  peritonitis.  The  abdominal  rigidity  was  most  marked  on  the  left  side,  and  the  various 
evidences  of  inflammation  were  more  pronounced  in  the  upper  than  in  the  lower  abdomen. 

Laparotomy  showed  a  subacute  pneumococcal  peritonitis :  the  evidences  of  the  infection  were 
chiefly  in  the  upper  left  quadrant  of  the  abdomen. 

It  is  but  natural  that  greater  interest  should  attach  to  an  investigation  of  the  primary 
than  to  the  secondary  type,  because  in  the  former  we  have  the  stimulus  of  attempting 
to  explain  the  apparently  spontaneous  involvement  of  the  peritoneum  by  the  pneumo- 
coccus.      Therefore  the  following  remarks  are  concerned  entirely  with  the  primary  type. 

A.     THE  'PRIMARY'  VARIETY,  ACUTE  AND  CHRONIC. 

Recognizing  then  such  different  varieties  of  the  disease,  each  with  its  characteristic 
history,  the  object  of  this  contribution  is  to  discuss  certain  aspects  of  the  primary  type 
of  pneumococcal  peritonitis^ — the  type  which  in  literatvire  is  sometimes  spoken  of  as  the 
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"idiopiithic'  variety.  The  term  •idiopathic',  when  applied  to  pneuinoeoeeal  peritonitis, 
has  been  used  to  convey  the  impression  that,  while  the  exciting  cause  was  an  infection 
of  the  peritonemn  by  the  pneumococcus,  no  visceral  lesions  were  apparent  as  the  source 
from  which  the  infection  arose  ;  in  contradistinction,  for  example,  to  the  peritonitis 
secondary  to  appendicular  infection. 

The  various  aspects  of  the  disease  which  we  propose  to  discuss  arc  :  (1)  The  mode 
of  infection  ;    (2)  Cliniail  peculiarities  of  the  disease  ;    (3)  Modern  methods  of  treatment. 

1.  THE  MODE   OF   INFECTION. 

With  regard  to  the  mode  of  infection  of  the  peritoneum  in  primary  cases,  the 
organism  might  conceivably  reach  the  peritoneal  cavity  in  several  ways,  namely  :  (a)  By 
the  blood-stream  ;  (h)  IJy  the  intestinal  tract  through  the  gastro-intestinal  nuicous  mem- 
brane ;  (e)  Hy  direct  extension  from  the  throat  by  the  lymphatics  from  the  mediastinum  ; 
(d)  Througli  the  Falloj)ian  tubes  from  the  vagina  in  the  female.  Let  us  summarize  the 
evidence  which  exists  for  or  against  each  of  these  various  possibilities. 

a.  By  the  Blood-Stream.  —  Rischbieth,  in  a  comprehensive  paper  published  in  1910, 
put  forward  strong  claims  in  support  of  the  view  that  primary  pneumococcal  peritonitis 
was  in  reality  a  secondary  peritonitis,  being  secondary  to  a  generalized  blood  infection. 
He  states  :  "  Pneumococcal  peritonitis  ...  is  always  secondary,  not  to  a  single  focus  of 
disease,  but  to  a  septictemia.  The  view  that  the  condition  is  secondary  to  pneimiococcal 
septica'mia  is  the  only  one  which  explains  all  cases." 

There  are,  however,  certain  strong  objections  to  the  adoption  of  the  theory  of  the 
luemie  infection,  and  Rischbieth's  paper  has  failed  to  controvert  them. 

In  support  of  his  view,  Rischbieth  asserts  that  pneimionia  has  a  ha^matogenic 
origin,  being  produced  by  organisms  conveyed  to  the  lung  in  the  blood-stream.  This 
contention  is  apparently  founded  on  the  fact  that  the  pneumococcus  was  shown  to  be 
present  in  the  blood  at  the  time  of  onset  of  clinical  symptoins  of  pneumonia,  or,  in 
occasional  instances,  before  the  clinical  symptoms  of  pneumonia  had  appeared.  In  point 
of  fact,  however,  pneumococci  can  be  obtained  from  the  blood  in  practically  every  case 
of  pneimionia.  The  lurmatogenic  view  of  the  cause  of  pneimionia  has  been  definitely 
disproved  by  the  recent  work  of  Blake  and  Cecil.  These  observers  showed  that  it  was 
only  by  intratracheal  injection  of  pneumococci  that  pneumonia  could  be  produced  in 
monkeys,  and  that  a  quantity  as  small  as  a  millionth  of  a  cubic  centimetre  of  a  broth 
culture  was  sudicient  always  to  induce  a  severe  or  fatal  case  of  the  disease.  Under  these 
conditions  it  was  found  that  organisms  appeared  in  the  blood-stream  within  six  to  twenty- 
four  hours  after  injection,  frequently  before  clinical  evidence  of  pneumonia  or  elevation 
of  temperature  had  developed.  Moreover,  Blake  and  Cecil  showed  that  by  intravenous 
injection  of  pneimiococci  a  fatal  septicaemia  was  produced,  and  in  no  case  did  either 
pneumonia  or  peritonitis  occur.  These  experiments  of  Blake  and  Cecil  have  an  important 
bearing  on  the  subject  under  discussion,  as  we  believe  that  an  analogous  condition  occurs 
in  peritoneal  infection. 

As  pneumococci  gain  access  to  the  blood-stream  in  practically  every  case  of  pneumonia, 
one  would  expect  that  pneumococcal  peritonitis  would  be  a  very  common  complication 
of  pneumonia  if  Rischbieth's  view  were  correct.  Actually,  peritonitis  is  a  rare  sequel  to 
pneumonia.  Rolleston's  figures  are  11  cases  of  peritonitis  in  44.54  cases  of  pneumonia, 
or  ()'24  per  cent.  Surely  there  would  be  a  bigger  percentage  than  this  if  peritonitis  were 
ciiused  by  blood  infection.  Moreover,  in  these  11  cases  the  jirobability  is  that  there 
were  some  where  the  infection  was  conveyed  from  the  pleura  through  the  diaphragm  by 
lymphatics  to  the  peritoneum,  which  would  still  further  reduce  the  percentage  of  cases 
which  could  have  been  due  to  the  organisms  being  carried  in  the  blood. 

The  last  point  of  evidence  in  opposition  to  the  ha>mic  infection  arises  in  regard  to  the 
morbid  anatomy  of  the  disease.  It  is  alluded  to  more  fully  later  ;  but  at  this  stage  it  may 
be  stated  that  clinical,  pathological,  and  bacteriological  evidence  is  in  favour  of  the 
disease  beginning  as  a  pelvic  peritonitis.     If  this  observation  is  correct  (and  we  possess 
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strong  evidence  in  its  favour),  it  is  dillicult  to  understand  why  a  septicscniia  should  pick 
out  a  localized  portion  of  the  peritoneum  for  an  inflammatory  reaction,  and,  moreover, 
one  of  the  most  resistant  portions  of  the  peritoneum. 

These  are  strong  objections  to  the  theory  of  hjemic  infection. 

b.  By  the  Gastro-intestinal  Tract It  has  been  suggested  that  the  infection  passes 

through  the  wall  of  the  intestinal  tract  and  so  induces  a  peritoneal  infection.  This  view 
has  been  based  on  the  demonstration  of  two  features — the  occurrence  of  pneumococci  in 
the  intestinal  flora,  and  the  presence  of  the  organism  in  pneumococcal  peritonitis  in  the 
subperitoneal  tissues  of  the  intestinal  wall  (Stoos).  Both  observations  are  undoubtedly 
correct,  but  neither  justifies  the  adoption  of  the  view  that  the  gastro-intestinal  tract  is 
the  avenue  of  infection.  In  regard  to  the  first,  the  pneumococcus  is  frequently  a  resident 
among  the  intestinal  flora,  but  its  occurrence  is  never  a  conunon  one.  The  second  feature 
— the  demonstration  of  the  ])neumococcus  in  the  intestinal  wall  in  eases  of  pneimiococcal 
peritonitis — is  iriost  likely  an  exam])le  of  an  invasion  of  the  wall  from  the  peritoneal 
surface  :  its  occurrence  in  the  wall  apart  from  an  overlying  peritoneal  infection  has  never 
been  deinonstrated. 

Two  other  facts  tend  to  contradict  the  intestinal  theory.  If  infection  occurred  from 
the  mucous  surface  outwards  it  is  practically  necessary  to  assume  that  a  mucous  lesion 
pre-existed,  which  permitted  of  the  invasion  of  the  wall.  Careful  investigation  of  a 
number  of  cases  of  pneumococcal  peritonitis  imder  our  care  has  failed  to  demonstrate 
the  occurrence  of  any  lesion  of  the  intestinal  nuicosa.  Finally.  Jensen  investigated  the 
theory  from  an  experimental  aspect.  lie  fed  rabbits  with  virulent  cultures  of  pneumo- 
cocci, and  in  one  instance  caused  peritonitis  ;  but  he  himself  states  that  it  was  a  terminal 
infection,  and  occurred  late  in  the  disease,  and  was  a  result  of  direct  extension  through 
the  very  inflamed  gut  wall. 

We  have  re{)eated  Jensen's  ex})erimetits  on  an  extended  scale,  but  up  to  the  present 
we  have  completely  failed  to  j)roduce  peritonitis.  Young  rabbits  were  fed  with  as  much 
as  10  c.c.  of  a  broth  culture  of  virulent  })neumococci.  of  which  ()"()()1  c.c.  was  sufTicient  to 
cause  death  in  twenty-four  hours  when  injected  subcutaneously.  Others  were  fed  with 
sodium  bicarbonate  and  with  sodium  bicarbonate  and  tincture  of  opiinn  (to  neutralize 
gastric  juice  and  slow  intestinal  movements)  before  administration  of  pneumococcal 
cultures.     All  the  animals  remained  perfectly  healthy. 

We  possess,  therefore,  no  direct  evidence  in  favour  of  the  gastro-intestinal  route  of 
infection. 

c.  By  the  Lymphatic  Route The  possibility  has  to  be  considered  that  the  infection 

may  have  passed  into  the  lymphatic  stream  through  the  tonsillar,  pharyngeal,  or  bronchial 
glands,  and.  passing  thence  to  the  subperitoneal  lymphatics,  may  be  responsible  for  a 
generalized  peritoneal  infection.  It  seems  unnecessary  to  adopt  such  an  unlikely  possibility 
when  more  obvious  routes  exist,  but  the  question  must  be  considered.  If  we  accept  the 
lymphatic  theory  of  infection,  we  must  believe  that  a  massive  lymphatic  infection  occurs 
such  as  has  no  parallel  in  pathology.  Further,  we  must  recognize  that  the  infection 
extends  in  a  direction  contrary  to  the  normal  lymph  flow.  These  are  two  possibilities 
which  no  evidence  supports,  and  in  the  absence  of  it,  they  very  naturally  cannot  be 
accepted. 

d.  By  the  Genital  Tract  in  the  Female. — The  peritoneal  cavity  of  the  female  possesses 
one  characteristic  which  distinguishes  it  very  sharply  from  that  of  the  male — it  is  in 
communication  with  the  exterior  through  the  medium  of  the  genital  tract.  Such  a 
characteristic  naturally  suggests  that  this  channel  may  be  the  mediiuu  through  which 
infection  enters  the  peritoneal  cavity.  The  importance  of  the  genital  channel  as  a 
possible  route  of  infection  is  becoming  increasingly  evident.  It  is  recognized  that  a 
gonococcal  peritoneal  infection  occurs  in  this  way,  and  Mileher  has  recently  produced 
strong  evidence  that  some  cases  of  tuberculous  peritonitis  in  the  female  owe  their 
development  to  a  genital  infection.  In  a  group  of  14  cases  which  he  examined  with 
remarkable  thoroughness,  he  was  able  to  demonstrate  conclusively  that  12  of  them  owed 
their  origin  to  infection  which  had  extended  from  the  internal  reproductive  organs. 
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Hut,  if  till'  armmuMit  is  to  he  consickird  ii)  coniit'ctioii  \s  itii  piicimiococcal  peritonitis, 
one  basal  fact  must  first  he  estahlished.  for  upon  it  tlie  whole  (juestion  necessarily  dc|)en(ls  : 

Is  Primary  Pneumococcal  Peritonitis  peculiar  to  the  Female  ? — We  believe  that  a 
positive  answer  is  the  correct  one  to  such  a  (juestion.  liefore  we  state  our  reasons  for 
giving  such  an  answer,  the  importance  of  the  term  'primary"  must  be  insisted  on.  By 
the  use  of  this  adjective  we  mean  that  variety  of  |)neumococcal  peritonitis  in  which  no 
demonstrable  lesion  can  be  found  in  any  other  part  of  the  body,  such  as  the  luni;s,  ])leura. 
or  joints.  Peritonitis  in  association  with  these  we  would  s[)eak  of  as  secondary,  and  of 
course  we  recojinize  that  the  term  'primary'  is  never  strictly  correct  ;  but  we  employ  it 
in  this  connection  in  contradistinction  to  the  variety  which  is  obviously  a  secondar\ 
development.  With  this  explanation  we  believe  that  primary  pneumococcal  peritonitis 
is  a  disease  j)cculiar  to  the  female  sex. 

In  a  study  of  50  eases  we  have  never  found  an  example  of  the  primary  variety 
occurrintj;  in  the  male.  In  the  total  series  which  we  have  imder  review,  12  boys  were 
affected  and  44  girls.  We  have  taken  the  utmost  care  in  the  investigation  of  the  cases, 
and  it  has  been  our  experience  that  in  each  of  the  12  male  cases  the  })eritonitis  was  a 
secondary  development.  The  accompanyino-  table  shows  in  <>reater  detail  the  elaboration 
of  this  point  : — 

Pnkumococcai,  Pkkitonitis  in  12  Maij'.  Casks. 


4 

8 
11 
12 
1.3 
18 
28 
3.3 
.37 
39 
41 
50 


Case  Record 


Right  lobar  pneiiinoiiia  under  treatment  before  peritonitis  apparent 

Two  previous  attacks  of  pneumonia  ;    a  third  attack  preceded  the  peritonitis- 

Lobar  pneumonia  preceded  the  peritonitis 

Right  lobar  pneumonia  preceded  the  peritonitis 

Empyema  preceded  the  peritonitis 

Lobar  pneumonia  preceded  the  periconitis 


It  is  of  interest,  though  it  does  not  strictly  concern  us  at  this  point,  that  the  develop- 
ment of  the  peritonitis  was  in  the  great  majority  of  cases  secondary  to  a  lobar  pneumonia 
(10  cases)  as  opposed  to  a  bronchopneumonia  (1  case)  :  further,  that  a  right-sided 
l)neumonia  was  the  most  common  situation  of  the  disease. 

Of  the  44  cases  which  occurred  in  girls.  8  were  examples  of  secondary  peritonitis  : 
that  is  to  say,  there  was  a  ])receding  ])neumococcal  chest  infection. 

There  remains  therefore  a  group  of  ;^6  cases  which  we  regard  as  examples  of  primary 
pneumococcal  peritonitis,  and  these  without  exception  developed  in  girls.  Thus,  at  this 
stage,  as  far  as  our  clinical  experience  goes,  the  evidence  is  entirely  in  favour  of  primary 
pneumococcal  peritonitis  being  confined  to  girls. 

The  next  point  for  consideration  is — What  are  the  evidences  which  exist  in  support 
of  the  view  that  the  infection  occ>n"s  along  the  female  genital  tract  ? 

Evidence  in  Support  of  the  View  that  Primary  Pneumococcal  Peritonitis  arises 
as  the  Result  of  Infection  along  the  Genital  Tract. — The  evidence  available  is  wide  and 
divergent,  and  of  course  it  is  additional  proof  that  the  primary  infection  only  exists  in  the 
female  sex. 

It  is  Mai  nil/  a  Disease  of  the  Poorer  Classes  of  Society.  -  This  observation  has  been 
made  repeatedly.  Men  of  long  surgical  experience  have  recorded  that  they  have  never 
seen  an  example  of  primary  pneumococcal  peritonitis  in  private  practice.  Other  j)ncumo- 
coccal  infections  do  not  possess  this  peculiarity  both  pulmonary  and  non-pulmonary 
manifestations    are    oidy    slightly  more   ct)nHnon    among    the  poor  than   among  the  well- 
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to-do.  It  is  the  dirty,  neglected,  unhygienic  child  who  contracts  primary  pneumococcal 
peritonitis  owing  to  imperfect  genital  hygiene,  a  direct  contamination  of  tlie  parts,  and 
close  association  with  other  children. 

We  had  noticed  on  examining  numerous  vaginal  smears  from  young  children  for 
gonococci,  etc.,  that  sometimes  large  mmibers  of  organisms  resembling  pncumococci  were 
present.  On  making  cultural  investigations  from  young  girls,  we  found  that  it  was 
possible  to  isolate  pneumococci  from  a  ninnber  of  cases,  and  moreover,  on  inoculating 
mice,  some  of  these  strains  were  pathogenic.  It  was,  however,  only  from  the  neglected, 
dirty  children  of  the  lowest  classes  that  pneumococci  were  obtained.  We  failed  to  isolate 
the  organism  from  better-class  patients. 

Thus  it  is  seen  that  pathogenic  pneumococci  may  be  found  at  the  entrance  of  the 
female  genital  tract. 

Bacteriological  Evidence  in  favour  of  the  Genital  Tract. — In  the  last  10  cases  of  acute 
primary  pneumococcal  peritonitis  operated  upon  at  the  Children's  Hospital,  swabs  were 
taken  from  the  lower  and  upper  regions  of  the  peritoneal  cavity,  from  the  vagina,  and 
from  the  throat.  Blood  cultures  were  also  made.  Pneinnococci  cultivated  from  the  above 
sources  were  typed  with  Rockefeller  type  sera.  In  all  cases  the  examination  (by  fihn 
preparations  and  culture)  of  the  swabs  taken  from  the  peritoneal  cavity  showed  evidence 
of  a  much  heavier  infection  in  the  pelvis  than  in  the  upper  abdomen.  Actually,  in 
one  early  case,  we  failed  to  find  organisms  in  the  upper  jnirt  of  the  abdomen,  but 
easily  demonstrated  pnevunococci  in  exudate  from   the  j)ouch  of  Douglas. 

In  every  case  pneumococci  were  isolated  from  the  vaginal  swab,  and  the  blood  culture 
always  showed  an  abundant  growtli  of  ])neumococci.  In  each  individual  the  organisnis 
isolated  from  the  abtlomen,  vagina,  and   blood-stream  were  all  of  the  same  type. 

In  1  case  the  pneumococci  isolated  from  the  abdomen,  vagina,  and  blood-stream 
were  all  of  Type  I,  whereas  pneumococci  obtained  from  the  throat  belonged  to  Type  IV". 
In  8  cases  the  infection  was  due  to  a  Type  I  pneumococcus,  and  in  2  cases  to  a  Type  II 
pneumococcus.  This  is  of  interest,  as  infections  due  to  Type  II  pneumococcus  are  rare 
in  children. 

These  bacteriological  observations  lurnish  evidence  entirely  in  faAour  of  the  theory 
of  infection  by  the  genital  tract  : — 

i.  The  isolation  of  the  same  type  of  organism  from  the  blood,  vagina,  and  peritoneal 
cavity. 

ii.  In  one  case  the  pneumococcus  isolated  from  the  throat  was  of  a  different  type 
from  the  organism  causing  the  infection. 

iii.  The  isolation  of  pneinnococci  from  the  vagina,  blood,  and  pelvis,  while  it  was  not 
possible  to  demonstrate  the  organism  in  the  upper  portion  of  the  peritoneal  cavity. 

We  attach  considerable  importance  to  the  last  observation,  as  demonstrating  that 
the  infection  is  at  first  localized  to  the  pelvic  peritoneimi,  instead  of  being  general  from 
the  beginning,  as  some  observers  have  stated. 

Another  point  of  interest  is  that  pneinnococci  can  be  isolated  from  the  blood-stream 
even  in  the  very  early  cases.  It  is  on  this  phenomenon  that  several  writers  have  based 
their  theory  of  the  ha;mic  origin  of  the  infection.  As  a  matter  of  fact,  organisms  reach 
the  blood-stream  from  the  peritoneal  cavity  in  a  very  short  space  of  time.  Jensen  first 
showed  that  pneumococci  could  be  demonstrated  in  the  blood-stream  of  a  rabbit  a  few 
minutes  after  intraperitoneal  injection  of  a  virulent  culture.  In  a  series  of  similar  experi- 
ments we  were  able  to  demonstrate  pneumococci  in  blood  from  the  ear  vein  of  a  rabbit 
four  minutes  after  intraperitoneal  injection  of  pneumococci.  One  would  expect,  therefore, 
to  find  organisms  in  the  blood-stream  in  early  cases. 

C.  J.  Bond,  in  his  experiments,  demonstrated  the  presence  of  an  ascending 
mucous  current  in  the  genital  tract,  and  he  showed  that  the  introduction  of  colouring 
matter  into  the  vagina  led  to  its  eventual  distribution  over  that  portion  of  the  parietal 
peritoneum  with  which  the  fimbriae  of  the  tubes  are  in  contact.  An  obvious  channel 
therefore  exists  for  the  passage  of  a  pneumococcal  infection  from  the  vagina  to  the  pelvic 
peritoneum. 
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The  Age  Incidence  of  the  Disease.  IT  we  examine  in  detail  the  aj^e  ineidenee  of  tlie 
eases  of  i)riinary  pneunioeoeeal  peritonitis,  an  interestin<>;  fact  is  brought  out,  and  one 
wliieh'  has  considerable  si<>nificanee  in  its  relationship  to  the  etiology  of  the  disease.  If 
we  divide  the  age  period  up  to  the  twelfth  year  of  life  into  five  different  groups — to  the 
end  of  the  first  year,  from  one  year  to  three  years,  from  three  years  to  seven  years,  from 
seven  years  to  nine  years,  and  from  nine  years  to  twelve  years — and  if  now  ujjon  this 
scheme  we  plot  out  the  relative  occurrence  of  the  disease,  the  table  below  appears  : — 

The  remarkable  feature  is  the  prei)onderance 
of  the  disease  during  the  period  from  the  third 
to  the  seventh  year,  and  in  a  more  detailed 
analysis  we  find  that  it  is  the  fifth  and  sixth 
years  which  show  the  most  frequent  occurrence. 
One  naturally  seeks  for  an  explanation  of  such 
a  distinctive  incidence,  and  there  are  two  points 
with  an  anatomical  bearing  which  possibly  may 
play  a  part  in  the  explanation. 

The  first  is  in  relation  to  the  patency  of  the 
female  vagina.  At  birth  the  walls  of  the  vagina 
are  in  close  contact,  and  the  epithelial  separation 
may  actually  be  incomplete ;  it  may  be  only  after 
the  third  year  that  free  separation  is  fully  estab- 
lished. This  anatomical  point  may  therefore  to 
some  extent  afford  a  key  to  the  solution,  because 
an  ascending  infection  is  most  likely  to  occur 
after  the  separation  has  become  comj)lete. 

The  sect)nd  point  is  in  relation  to  the  reaction 
of  the  vaginal  secretion.     Up  to  a  period  between  the  seventh  and  eighth  years  of  life  the 
vaginal  secretion  of  the  child  is  alkaline  in  reaction  ;    after  that  period  it  becomes  acid. 
It  has  been   suggested  that  during  the   period  of  the  alkaline  reaction  the  tendency  to 
infection  is  greater  than  it  is  at  a  later  stage. 

Clinical  Evidence  in  Favour  of  the  Infection  beginning  as  a  Pelvic  Peritonitis. — 
Though  we  j)ropose  later  to  detail  the  clinical  features  of  the  disease,  we  may  summarize 
at  this  stage  certain  evidences  which  point  to  the  fact  that  the  primary  type  of  pneumo- 
coccal peritonitis  begins  as  a  pelvic  infection. 

There  are  certain  symptomatic  evidences.  In  early  cases  the  pain  is  referred  to 
the  suprapubic  region.  Pain  on  micturition  and  frequency  of  micturition  arc  features 
frequently  described.  There  is  the  diarrhoea  which  so  often  forms  a  distinctive  symptom 
in  pneumococcal  peritonitis  ;  we  believe  that  it  is  due  to  an  irritation  of  the  pelvic  colon 
and  the  lower  coils  of  the  ileum,  and  it  is  an  evidence  of  a  pelvic  peritonitis  just  as  it  is 
an  indication  of  pelvic  peritonitis  in  the  abscess  complication  which  develojis  secondary 
to  appendicitis. 

Operation  reveals  certain  facts  which  afford  evidence  in  favour  of  infection  by  way 
of  the  genital  tract.  We  believe  in  the  efficacy  of  early  operation,  and  therefore  we  have 
had  repeated  opportimities  of  observing  the  degree  and  distribution  of  the  infection  in  the 
early  stages  of  the  disease.  Our  experience  has  uniformly  been  that  in  the  early  stages 
of  the  condition  the  infection  is  purely  one  of  the  pelvic  peritoneum  ;  and  further,  it  is 
localized  in  its  earliest  beginnings  to  the  peritoneum  which  lies  in  tlie  neighbourhood  of 
the  Fallopian  orifices. 


A  =  uj)  to  1  year 
B  =  1  .veal'  to  6  years 
C  =  3  yeans  to  7  years 
D  =  7  years  to  it  yeaiv 
E  =  9  years  to  12  years 


Conclusion  Regarding;  tuk  Modk  of  Infkctiox. 

We  believe  that  where  the  primary  variety  of  pneiunococcal  infection  is  concerned, 
the  disease  is  confined  to  the  female  sex  ;  and  this  peculiarity  is  explained  by  the  fact 
that  the  infection  is  a  direct  one  through  the  genital  tract.  The  evidence  which  we 
possess  is  in  favour  of  this  conclusion. 
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2.     CLINICAL  PECULIARITIES    OF   PRIMARY   PNEUMOCOCCAL  PP:RIT0NITIS. 

In  any  consideration  of  the  clinical  feat'.ires  it  has  to  be  recoonized  that  there  are 
two  types  of  the  primary  disease,  and  that  these  two  types  are  as  widely  apart  in  the 
acuity  of  symptoms  as  it  is  possible  to  be.  One  variety  of  the  acute  type  may  constitute 
the  most  sudden  abdominal  emergency,  with  death  soon  after  twentj^-four  hours  (Case  1). 
On  the  other  hand,  the  disease  may  be  so  chronic  in  its  character  as  to  lead  to  its 
confusion  with  such  a  condition  as  tuberculous  peritonitis  {Case  2).  It  probably  would 
afford  a  more  satisfactory  classification  to  recognize  three  varieties  of  the  primary  disease 
— fulminating,  acute,  and  chronic.  It  is  to  be  supposed  that  variations  in  the  infecting 
organism  are  responsible  for  the  divergence  of  the  clinical  features. 

The  clinical  pecularities  of  the  disease  are  best  seen  and  studied  in  a  moderately  acute 
case,  one  in  which  the  special  points  of  the  disease  are  not  masketl  on  the  one  hand  by  the 
extreme  toxicity  of  the  infection  or  on  the  other  by  the  mildness  of  the  disease. 

Sequence  of  Events  in  a  Typical  Case. — In  such  a  case  the  clinician  will  be  able  to 
recognize  that  the  disease  rims  through  a  definite  sequence  of  events.  There  is  the  intro- 
ductory ])eriod  during  which  the  infection  is  localized,  and  we  believe  localized  at  first 
to  the  |)(i\ic  peritoneum.  About  the  third  day  (sometimes  earlier,  sometimes  later, 
depending  on  the  acuteness  of  the  infection)  the  disease  enters  on  its  second  stage,  the 
stage  of  general  infection  of  the  blood-stream — the  stage  of  septiea>mia.  This  is  the 
critical  period  of  the  disease.  Symptomatically  it  can  be  recognized  by  what  is  often 
a  dramatic  change  in  the  clinical  picture — restlessness,  cyanosis,  (juickened  respiration, 
exaggerated  action  of  the  ahe  nasi,  delirium,  hyperpyrexia,  and  increased  rapidity  of  the 
pulse-rate. 

A  certain  number  of  cases  may  never  enter  upon  this  stage  ;  they  are  the  more 
chronic  types,  which  remain  encysted  and  localized  from  the  beginning  ;  but  if  this  stage 
is  definitely  entered  on,  the  prognosis  instantly  becomes  one  of  extreme  gravity,  and  in 
a  considerable  proportion  of  the  cases  the  disease  will  proceed  to  a  fatal  termination. 

The  subdivision  of  the  clinical  history  into  introductory  and  se}>tica'mic  stages  is 
important  from  the  prognostic  and  diagnostic  points  of  view,  and  also,  as  we  shall 
endeavour  to  show,  from  the  point  of  view  of  treatment. 

Individual  Peculiarities  of  the  Disease. — Apart  from  the  two  more  general  charac- 
teristics of  the  type  of  the  disease  and  the  sequence  of  its  events,  there  are  certain  local 
manifestations  whieii  give  the  disease  a  distinctive  character.  One  of  the  most  striking 
of  these  is  the  excessive  vomiting  during  the  early  acute  stage  ;  it  is  sometimes  so  intense 
that  it  has  been  suggested  it  is  the  result  of  the  action  of  the  pneumococcal  poison  on 
the  central  nervous  system  ;  it  is  certainly  very  different  from  the  reflex  vomiting  of  an 
appendicular  infection,  and  it  appears  too  early  in  the  case-history  to  be  obstructive  in 
its  origin. 

Diarrhcra  is  the  second  feature  which  we  would  deseiibe  as  characteristic  of  the 
disease.  Of  the  86  cases  of  primary  peritonitis  with  which  the  series  is  concerned,  in  82 
there  was  a  history  of  diarrhtea  in  the  early  stages.  The  4  exceptions  were  all  examples 
of  the  fulminating  type. 

It  is  interesting  to  notice  that  among  males,  whom  we  believe  to  be  subject  only  to 
the  secondary  variety  of  the  disease,  there  were  no  examples  of  the  diarrhoeic  symptom. 
Such  a  sex  distinction  is  important  in  view  of  our  thesis  regarding  the  etiology.  In 
certain  instances  the  diarrhoea  was  accompanied  by  rectal  tenesmvis  and  the  passage  of 
blood-stained  mucus.  This  symptom  is  a  strong  evidence  of  a  pelvic  peritonitis,  as  it  is 
the  result  of  an  irritation  of  the  terminal  portion  of  the  ileum  and  the  pelvic  colon. 

A  third  distinctive  group  of  symptoms  are  those  associated  with  the  bladder — 
frequency  of  micturition,  and  pain  on  micturition.  Their  recognition  is  valuable  in  so  far 
as  they  add  yet  another  feature  to  the  group  of  symptoms  which  point  to  pelvic  irritation 
in  the  early  stages  of  the  disease. 

The  last  point  to  which  we  would  draw  attention  (and  it  is  one  to  which  we  have 
alluded  already)  is  the  change  in  clinical  features  coincident  with  the  stage  of  septicsemia. 
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'I'lio  ahdomiiiiil  aspects  of  the  rase  beeonu-  masked  by  the  aeiite  <"eneral  siijns  and 
s\  inptoins  of  a   pneiimoeoceal  septieuMiiia. 

Pathological  Changes. — VVe  do  not  pro|)ose  to  enter  into  a  detailed  account  of  the 
p:itlioIo<iieal  chanjies — only  points  of  special  interest  or  application  are  alluded  to. 

Operation  Findings. — At  operation  in  the  early  cases  the  only  lesion  to  be  seen  is  a 
film  of  exudate,  which  is  of  an  oily  or  sticky  character,  over  the  pelvic  viscera.  This 
exudate  has  at  first  a  tendency  to  cause  the  adhesion  of  ])eritoneal  surfaces  :  this 
tendency,  however,  disappears  as  the  effusion  becomes  more  fluid. 

After  twenty-four  hours  have  elapsed,  the  exudate  becomes  watery  and  profuse,  of 
a  brownish  colour,  with  Hakes  of  lymph  and  fibrin.  It  is  only  durinj*'  and  after  the  fourth 
day  that  the  exudate  becomes  definitely  i)in"ulent.  This  evidence  of  a  delay  in  leucocyte 
mijiration  is  an  indication  of  the  intensity  of  the  disease,  and.  from  the  point  of  view  of 
pn)finosis,  we  pay  considerable  attention  to  the  character  of  the  efi'iisions,  for  we  believe 
undue  delay  in  the  appearance  of  purulency  is  an  unfavourable  aspect  in  the  prognosis. 

The  peritoneum  is  of  a  plum-coloured  and  congested  appearance.  The  small  intes- 
tine is  distended.  The  Fallopian  tubes  were  carefully  examined.  The  funbria;  are 
congested,  and  on  several  occasions  we  have  been  able  at  operation  to  expel  muco- 
purulent material  from  the  interior  of  the  tubes.  The  chlorides  in  the  lu'ine  from  these 
cases  were  estimated,  and  in  a  few  cases  estimations  of  l)lood  chlorides  were  carried  out. 
The  nrine  showed  a  reduction  of  chlorides.  Hlood  chlorides  were  reduced  in  amount. 
Kven  in  the  early  cases  there  is  definite  leucocytosis,  and  when  the  condition  reaches  the 
septiciemic  stage  we  have  been  able  to  demonstrate  an  increase  of  the  II  ion  content  of 
the  plasma. 

Post-mortem  Findings. — At  all  post-mortem  examinations  careful  search  was  made 
for  other  foci  of  pneimiococcal  infection,  but  none  was  foimd.  In  the  last  series  of  cases 
the  middle  ear  was  particularly  examined,   but  with  negative  results. 

The  Fallopian  tubes  in  all  cases  were  congested,  and  on  section  a  catarrhal  inflam- 
nuition  was  present.     Pneumococci  were  invariably  demonstrated  in  the  tubal  secretion. 

The  solid  viscera  showed  the  usual  toxic  changes. 

3.     SOME    ASPECTS    OF    THE    TREATxMENT    OF    THE    DISEASE. 

Rischbieth,  in  the  paper  which  we  have  already  cjuoted,  takes  a  pessimistic  view  of 
the  mortality  of  the  disease,  and  there  is  justification  for  his  pessimism  when  he  recoimts 
that  the  total  mortality  averages  88*8  per  cent  in  the  collected  statistics  from  the  London 
hospitals.  He  has  apparently  been  so  impressed  with  the  hopelessness  of  many  of  these 
cases  that  he  advises  no  operative  interference  should  be  attemi)ted,  except  in  the  more 
chronic  variety  of  case,  where  the  disease  has  become  encysted.  He  demonstrates  that 
in  this  variety  of  the  disease  operation  is  followed  by  a  mortality  of  30  per  cent. 

Upon  this  question  we  take  an  entirely  different  view.  We  believe  that  early 
operation  affords  the  best  prospects  for  recovery.  \s  soon  as  the  condition  is  recognized, 
drainage  of  the  peritoneal  cavity  is  carried  out  under  gas  and  oxygen  ana'sthesia.  The 
drainage  is  at  the  most  dependent  point,  and  some  of  our  best  results  have  followed  vaginal 
drainage.  I'ntil  the  period  of  the  last  year  the  early  drainage  operation  might  be  said 
to  summarize  our  line  of  treatnient.  but  during  the  past  twelve  months  we  have  improved 
the  position  by  the  addition  of  blood  transfusion.  This  adjunct  has  already  improved 
our  post-operative  results,  and  in  the  future  we  look  forward  to  a  greater  reduction  in  the 
mortality.  The  transfusion  is  done  by  the  citrate  method,  and  the  parents,  if  suitable, 
act  as  donors.  It  is  important  to  recognize  the  precise  time  at  which  it  can  be  done 
with  the  greatest  possible  advantage.  That  point  is  when  the  evidences  of  septica-mia 
are  just  beginning  to  make  their  appearance.  This  is  very  definitely  the  period  of 
election  :  if  done  earlier  the  transfusion  does  not  appear  to  jjrevent  the  onset  of  the  septi- 
cjcmia  ;  if  done  later  the  heart  may  be  so  weakened  that  the  (piantity  of  blood  which  can 
be  safely  introduced  is  so  small  that  relati\ely  little  l)eneficial  effect  can  be  looked  for. 

As  regards  the  (piantity  of  blood  which  can  be  given  to  a  child,  say.  of  six  years,  we 
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aim  at  the  administration  of  250  c.c.  of  blood.  The  change  which  the  administration 
induces  is  often  dramatic — the  cj^anotic  tinge  disappears  and  is  replaced  by  a  healthy, 
rosy  colour,  the  restlessness  abates,  the  pulse-rate  slows,  and  the  patient  often  drops  into 
a  soimd  sleep. 

Perhaps  the  most  striking  testimony  to  the  value  of  blood  transfusion  in  pneumo- 
coccal peritonitis  is  evidenced  in  the  following  mortality  figures  : — 

Taking  the  total  number  of  cases  operated  on  at  the  Children's  Hospital  during  the 
past  twenty  years,  the  mortality  figure  averaged  (55  per  cent.  During  the  year  1920  the 
mortality  figure  was  53  per  cent,  an  improvement  which  we  ascribe  to  earlier  recognition 
of  the  cases,  to  earlier  operation,  and  to  more  suitable  methods  of  anaesthesia.  During 
the  year  1921,  in  which  blood  transfusion  has  been  adopted  as  a  routine  at  the  critical 
stage  of  the  disease,  the  mortality  figure  has  fallen  to  42  per  cent. 

SUMMARY. 

1.  There  is  an  essential  division  of  ])neutu()eoccal  jx'Htonitis  into  two  classes — 
primary  and  secondary. 

2.  The  j)rinuiry  class  is  peculiar  to  the  female  sex.  because  it  is  the  result  of  infection 
of  the  peritoneal  cavity  from  the  genital  tract. 

3.  The  primary  type,  according  to  the  acuteness  of  the  infection,  may  be  subdivided 
into  three  different  varieties — fulminating,  acute,  and  chronic. 

4.  Primary  pneiunococcal  peritonitis  begins  as  a  pelvic  peritonitis,  and  in  a  typical 
case  the  clinical  features  afford  strong  evidence  of  the  pelvic  distribution. 

5.  The  course  of  the  disease  shows  two  distinct  stages — introductory  and  septicaMuic. 

6.  The  mortality  figures  of  the  disease  have  been  greatly  diminished  by  the  adoption 
of  blood  transfusion  at  the  commencement  of  the  septicaMuic  stage  of  the  disease. 

Our  thanks  are  due  to  Professor  Sir  Ihirold  Stiles  for  the  access  which  he  gave  us 
to  earlier  case-records,  from  which  we  derived   valuable  statistical  evidence. 
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A    CASE    OF    EPILEPSY    OF    22    YEARS'    STANDING   DUE    TO    A 

CALCIFIED    ENDOTHELIOMA    OR    PERITHELIOMA    IN 
THE    LEFT    LATERAL    VENTRICLE:    REMOVAL    AND    RECOVERY. 

By    Sill    JOHN    LYNN-THOMAS,    K.B.E.,    C.B.,    C.M.G.,    Caruiif. 

I  AM  indebted  to  my  late  house  surgeon,  Dr.  Fergus  Armstrong,  for  the  following  clinical 
history. 

Mrs.  C.  L.,  housewife,  age  48,  was  admitted  to  the  Cardiff  Infirmary.  June  '.i.  1911, 
suffering  from  epilepsy  which  had  existed  on  and  off  for  twenty-two  years.  During  this 
period  she  had  been  seeing  medical  men  continually,  and  also  quacks.  Patient  is  a  thin 
anajmic  woman.  Pulse  84.  Temperature  98'4°.  Has  a  severe  headache  of  the  left  frontal 
region.     She  was  sent  for  treatment  by  Dr.  C.  A.  Jones,  Penarth,  after  consultation. 

History. — There  is  no  trace  of  any  mental  or  nerve  trouble  in  parents  and  family. 
There  is  no  evidence  of  syphilis,  tuberculous  disease,  or  of  epilepsy  in  tlie  family.  There 
is  one  child  alive  and  healthy  at  the  age  of  13  years.  Patient  has  suffered  previously  from 
rheumatism,  and  frequent  colds.     Had  an  operation  for  dysmenorrhaa  many  years  ago. 

Present  Illness. — This  dated  back  for  twenty-two  years,  when  she  had  a  very  bad 
attack  of  twitching  of  the  right  side.  It  began  in  the  right  ring-finger  and  fingers,  and 
spread  up  the  arm  and  down  the  whole  of  the  right  side  of  the  bod>'.  She  did  not  lose 
consciousness  during  the  attack.  A  recxirrence  came  one  year  later.  These  fits  returned 
at  intervals  of  about  nine  to  twelve  months  for  about  fifteen  years.  At  about  the  latter 
period  she  noticed  a  weakness  of  her  right  hand  when  playing  the  piano — the  right  ring- 
finger  being  practically  useless.  The  convulsions  gradually  became  more  severe,  and  she 
consulted  Dr.  Long  Fox,  of  Bristol,  and  was  under  his  care  for  about  a  year,  with  no 
benefit  to  the  fits.  Later  on,  the  attacks  became  more  frequent  and  severe,  and  she  lost 
consciousness  on  six  occasions  ;  for  the  past  three  years  the  fits  returned  about  every 
fourteen  days  and  lasted  for  about  half  an  hour  to  three  hours. 

Examination  of  Nervous  System.— 

SuBJiccTivj!:  Symptoms.^ — 

Headache. — Is  confined  to  the  left  frontal  region,  is  of  a  dull  aching  character,  and 
has  been  severe,  especially  of  late.  It  occurs  chiefly  in  the  morning  before  breakfast 
and  improves  towards  midday.  Another  attack  comes  on  in  the  evening,  but  is  not 
so   severe. 

Fits. — The  first  fit  occurred  at  the  age  of  twenty-six.  No  assigned  cause.  Interval 
of  a  year  between  each  fit  for  the  first  fourteen  to  fifteen  years.  Latterly  fourteen  days' 
interval  only.  The  onset  is  gradual,  beginning  with  twitchings  of  the  fingers  of  the  right 
hand,  and  spreads  over  the  right  side  to  the  right  leg.  Has  lost  consciousness  on  six 
occasions.  Shortest  attack  lasts  about  half  an  hour,  the  longest  three  hours.  Clonic 
contractions.  Headache  often  after  a  fit,  but  there  is  no  aura  present.  Par  Ay  sis  of 
right  side  results  for  an  hour  or  two  after  a  fit,  and  a  marked  Babinski,  which  gradually 
lessens  after  the  attack.     Attacks  of  motor  aphasia  often  follow  fits. 

Objective  Symptoms. — 

1.  Intellectual  functions. — The  only  one  involved  is  speech  ;  for  the  past  year  this 
has  been  the  case,  and  she  has  noticed  a  lack  of  expression  in  words  when  addressing 
her  servant  :  is  always  worse  after  an  attack.  Writing  has  been  impaired,  not  from 
agraphia,  but  from  muscular  weakness  of  the  right  hand. 

2.  Cranial  nerve  functions. — No  abnormality  detected.  Has  not  noticed  any  difference 
in  sense  of  hearing,  smell,  taste,  or  vision. 
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3.  Motor  fiindions. — Tlie  iniisoular  i)owcr  of  the  riffht  limbs  is  iiiipuired.  Power  of 
<>rasp  uiul  all  movements  of  the  ri<^ht  limbs  are  markedly  diminished,  (iait  has  been 
interfered  with  during  the  past  year  :  she  drags  her  right  leg  a  little  and  cannot  raise  it. 
-Muscular  nutrition  of  the  right  side  is  impaired,  being  especially  marked  in  muscles 
of  the  arm,  which  arc  wasted  and  flabby. 

4.  Sensori/  fKuction-s.—Piiin,  heat,  cold,  and  touch  sensations  are  all  diminished  over 
the  right  side,  in  both  limbs  and  trunk,  and  are  most  marked  over  the  front  of  the  forearm. 
There  is  complete  loss  of  the  stereognostic  sense  in  the  right  hand  (astereognosis). 

5.  liejlexes. — 

Superlicial  reflexes  :  Babinski's  is  very  marked,  and  particularly  so  after  a  fit  ;  but 
is  always  present  on  the  right  side.     Left  plantar  reHex  is  flexor. 

Deep  reflexes :  Knee-jerk  and  all  other  deep  reflexes  are  markedly  exaggerated  on 
the  right  side  ;   ankle-clonus  is  present.     Left  side  normal. 

Organic  reflexes  :  Deglutition,  defalcation,  and  micturition  are  normal,  and  the 
sphincters  are  not  involved. 

0.   Vasomotor  and  trophfc  changes. — No  joint  or  skin  changes  are  observable. 

Ophthalmic  Examination,  July  7,  1911. — Report  by  Dr.  D.  Leighton  Davies, 
ophthalniie  surgeon.  Pupils  react  to  light  and  acconunodation ;  both  optic  discs  are 
normal,  but  there  is  a  distinct  enlargement  of  veins  in  the  left  fundus. 

Radiogram,  July  6,  1911.— Report  by  Dr.  Owen  Rhys,  radiologist,  Plate  taken  with 
antieathode  centred  over  the  temporosphenoidal  region.  Two  plates  show  a  distinct  dark 
mass,  about  i  inch  above  the  pinna  of  the  left  ear. 

Operation,  July  7,  1911. — The  operation  was  performed  with  the  patient  in  the  Albert 
Kocher's  ])osition  for  goitre  ;  open  ether  was  given  by  Dr.  Alexander  Brownlee.  The 
Rolandic  area  was  mapped  out  by  Rennet's  method.  At  right  angles  to  the  sagittal  suture 
two  parallel  lines  were  drawn  :  (a)  The  anterior  ran  along  the  anterior  margin  of  the 
external  auditory  meatus  ;  (6)  The  posterior  touched  the  posterior  margin  of  the  mastoid 
(MacEwen).  These  two  lines  were  scratched  on  the  scalp  after  the  fashion  introduced 
some  years  ago,  and  became  prominent  on  being  painted  over  with  tincture  of  iodine. 
The  two  temporal  blood-vessels  were  controlled  by  a  tem- 
porary thick-thread  ligature  under-running.  A  'C '-shaped 
incision  was  now  made  in  the  scalp  down  to  the  bone,  and 
the  scalp  adequately  reflected.  The  flap  was  about  2  inches 
across  and  2  inches  high.  With  a  Doyen's  burr  the  skull 
was  penetrated  at  two  points  :  (a)  The  antero-inferior  part 
of  wound ;  (6)  The  postero-inferior  part  of  wound.  These 
two  points  were  joined  by  making  a  'C '-shaped  roadway 
in  the  bone  with  the  gap  of  the  '  C '  below  by  means  of 
Lane's  claw-forceps.  When  the  skull  had  been  completely 
divided,  the  bone  and  soft  parts  adherent  to  it  (skin,  temporal 
muscle,  periosteum)  were  turned  downwards  by  breaking  the 
bridge  of  bone  at  the  base.  The  soft  parts  acted  as  a  hinge. 
The  dura  was  now  examined,  and  no  abnormality  was 
detected  by  inspection  or  palpation. 

The  dura  was  incised,  and  no  abnormality  of  the  cortex        caUuiiif  («^«r!2''»I>)*'''' ''*''"°' *^ 
cerebri   detected;    but  on   palpating   in  the  postero-inferior  Greatest  length  =  is  in.;  greatest 

1  n    .1  It-  II  .•  It         1  i-  \vultli  =  12  in. ;  weight  ofspec-imeii, 

angle  ot  the  exposed   bram  a  hard   mass  was  lelt  subeorti-        after  excavating  for  examination, 
cally.     An  incision  was  made  over  this  and  the  iodized  index        i-''*^  ^''■'"• 
linger  passed  in,  and  a  large  calculus  was  removed  without 

dilliculty  {Fig.  470).  The  lacerated  bleeding  brain  was  ligatured  and  removed  aroimd  the 
opening  made  by  the  finger  and  the  tumour.  The  dura  was  now  sutured  and  the 
bone-flap  replaced.  A  small  glass  drainage  tube  was  placed  in  the  wound  down  to 
the  sutured  dura.  Michel  clips  were  placed  in  the  skin,  and  a  triangidar  dressing  was 
applied  to  the  head.  The  patient  bore  her  operation  well,  and  what  little  luemorrhage 
occurred  was  easily  controlled  by  forceps  and  Ilorsley's  wax. 
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Post-operative  Progress. — 

July  8,  1911. — There  is  complete  paralysis  of  the  whole  of  the  right  side,  and  rigidity. 
Babinski,  knee-jerk,  ankle-clonus,  and  triceps-jerk  are  all  marked  and  exaggerated  on  the 
right  side. 

There  is  complete  motor  aphasia.  The  only  words  articulated  being  confined  to  'no' 
and  'yes',  to  such  questions  as  :  How  are  you  to-day  ?  An  automaton  off  the  big  broken 
lines  of  transmission  of  ideas  of  response. 

Vomited  twice  to-day.  The  wound  was  dressed,  and  two  small  rubber  drainage  tubes 
were  put  in.  The  tongue  deviates  to  the  right,  and  the  right  eye  cannot  be  closed 
readily. 

July  9. — All  superficial  and  deep  reflexes  very  marked.  Motor  aphasia  is  still  bad, 
but  the  patient  can  articulate  a  little  better  to-day.  There  is  right-sided  rigidity  ;  but 
she  moved  the  right  leg  twice  during  the  night.  Slight  drooping  of  the  right  side  of  the 
face,  and  the  tongue  deviates  to  the  right.  The  right  pupil  is  dilated  but  reacts  to  the 
light.     Pain  and  touch  are  diminished  but  not  absent. 

July  10. — Dressed,  tubes  now  removed,  and  the  woimd  is  sealed  with  bismuth  and 
collodion.  Babinski  is  still  marked.  Slight  dilatation  of  right  pupil  persists  ;  but  it 
reacts  to  light  and  accommodation.  Knee-jerk  is  exaggerated.  Ankle-clonus  present. 
Triceps-jerk  is  markedly  exaggerated.  Motor  aphasia  is  much  less.  Pain  and  sense  of 
touch  are  diminished  on  the  right  side.     Rigidity  is  passing  off  the  right  arm  and  leg. 

Jiily  11. — Patient  can  now  grasp  with  the  right  hand,  but  reflexes  are  still  very 
exaggerated.  Eyes  :  pupils  are  quite  equal,  and  react  to  light  and  acconunodation.  Xo 
headache. 

July  12. — No  rigidity  to-day.  The  eyes  are  etiual,  and  react  to  light  and  accommo- 
dation. Speech  and  grasp  are  both  improved.  liabinski,  ankle-clonus,  trunk  reflexes, 
knee-jerk,  and  supinator-jerk,  are  present  on  right  side. 

July  13. — Much  the  same  as  yesterday.  Head  was  dressed.  Clips  were  removed. 
Anterior  three-quarters  of  the  wound  quite  healed.  The  two  holes  which  contained  the 
drainage  tubes  are  the  only  parts  of  the  wound  now  open.  Sealed  again  with  bismuth 
and  collodion,  and  one  layer  of  gauze. 

July  14. — In  statu  quo.     Has  a  bad  headache  in  the  frontal  region  left  side. 

July  15. — Right  side  is  quite  flaccid.  All  reflexes  are  exaggerated,  and  Babinski  is 
very  marked.  The  right  side  of  face  is  now  normal  and  the  tongue  does  not  deviate  to 
the  right  ;    pupils  are  equal. 

July  16. — -Very  slight  headache.  The  patient  can  move  the  arm  and  leg  to-day  with 
ease.     The  power  of  grasp  is  returning. 

July  17. — Pain  and  touch  sensations  are  markedly  improving,  and  motor  aphasia 
is  passing  off. 

July  18. — The  head  wound  is  quite  healed,  but  patient  still  complains  of  headache. 
Babinski  is  much  less  marked  than  four  days  ago. 

July  19. — The  patient  has  no  headache  to-day,  and  moves  her  arm  and  leg  with  ease. 
Has  been  having  massage  for  the  past  five  days. 

July  20. — The  motor  aphasia  is  very  much  less. 

July  22. — Reflexes  on  the  left  side  are  normal  ;  there  is  still  marked  exaggeration 
of  all  on  the  right  side.  Knee-jerk,  Babinski,  ankle-clonus,  triceps,  and  supinator  longus 
are  present  on  right  side.  Sensations  are  much  improved.  Pain  sensation  is  returning 
rapidly,  motor  aphasia  improving,  agraphia  and  alexia  are  complete. 

July  25. — Tested  patient's  power  of  reading  ;    alexia  and  agraphia  absolute. 

July  27. — Patient  was  rr-rayed  to-day.  The  radiogram  is  reproduced  (Fig.  471). 
Ocular  fundi  were  examined  and  both  found  to  be  normal.  Reflexes  on  right  side  are 
all  exaggerated,  but  motor  power  is  much  improved. 

July  29. — Stereognostic  sense  is  absent  on  right  side — tested  by  a  matchbox,  an 
egg  cup,  a  reel  of  cotton,  the  forefinger,  and  a  lump  of  sugar,  none  of  which  could  be 
distinguished.  Kinaesthetic  sense  was  unimpaired ;  two  boxes,  one  empty,  the  other  full, 
were  distinguished  without  any  trouble. 
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Oct.  20. — Much  iiuprovfd  ;  paitient  walks  fairly  vvtli.  but  drags  her  rij^ht  ]cg.  The 
reflexes  are  all  ri<>ht.  Sterc'<)<>ii()stie  sense  is  still  absent.  Pain,  touch,  and  heat  and  cold 
sensations  are  improved  on  the  ri<>ht  side.  Speech  is  improved.  There  have  been  no 
iits  since  the  operation. 

I  am  oreatly  indebted  to  Professor  S.  G.  Shattock,  F.R.S.,  of  the  Royal  College 
of  Surgeons  of  l^^ngland,  for  the  following  pathological  description  of  the  tumour 
removed  ; — 


J  71. —Skin 


...i,'r;iiii  taken  atier  romoval  of  tiio  brain  tumour.  A  A,  'I'lie  '  C  '-  sliapeU  roadway  made  by  Lane's 
claw-forceps ;  B,  Tlie  bone-flap ;  C  C,  I'he  torn  base  of  the  bone-flap ;  D,  Temporomaxillary  joint ;  E,  The 
external  meatus. 


St.  Thomas's  Mkokal  School,  London. 
Feb.  27,  1912, 
Tlie  material  is  readily  cnislu'd  into  powder,  and  alter  treatment  with  alcohol,  and  examina- 
tion in  diluted  fjlyeerin,  the  ealearcous  substance  has  a  distinctly  •  fibrous "  disposition.  On 
treating  the  powdered  material  with  hydrochloric  acid  in  microscopical  prcj)arati()ns  made  with 
water,  no  evolution  of  carbonic  acid  gas  occurs,  and  the  "tibrinous'-looking  material  is  resolved 
into  closely-applied  flat  cells.  The  tumour  nmst  be  classed,  therefore,  as  a  calcified  endothelioma 
or  perithelioma. 

S.    G.    SHATTOCK. 

I  am  indebted  also  for  a  further  report  by  Professor  Benjamin  Moore,   F.R.S.,  which 
I  obtained  through  my  friciul  Professor  E,  Emrys-Roberts,  and  which  is  as  follows  : — 
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Bio-CnEMiCAL  Dkpaktmkxt,  Univkrsity,  Livekpoo]., 

April  9,  1912. 

Report  on  calculus  submitted  for  examination  by  Prof.  E.  Emrys-Roberts. 

The  percentage  composition  of  the  material  is  as  follows  :  Water  12-8.  Organic  matter  32-8. 
Inorganic  matter  54-4.  The  inorganic  matter  consists,  practically  exclusively,  of  calcium  phos- 
phate [Ca,(P04)„l. 

In  the  organic  matter  there  is  a  trace  of  cholesterol,  but  the  other  soluble  fraction  is  unweigh- 
able,  so  that  the  percentage  of  cholesterol  and  fats  is  very  small. 

The  organic  matter  is  highly  nitrogenous,  containing  about  9  per  cent  of  nitrogen  (i.e.,  3()1 
per  cent  of  the  entire  stone).  It  contains,  however,  no  luic  acid.  There  is  present  some  material 
which  gives  an  intense  orange  colour  in  carrying  out  the  murcxidc  test.  A  similar  substance 
I  have  found  lately  in  the  plaques  from  degenerated  arteries,  but  have  not  been  able  to  identify  ; 
it  is  not  xanthine  or  any  of  the  known  purin  bases.  The  nitrogen  content  would  allow  for  about 
15  to  20  per  cent  of  such  a  body. 

BENJAMIN    :M00RE. 


There  are  several  points  of  interest  iu  this  case,  and  perliaps  one  of  the  most  remark- 
able is  its  chronieity,  for  I  heard  this  year  (1921)  that  Mrs.  H.  is  still  alive,  and  has  not 
had  more  fits.  When  I  last  saw  the  patient  she  had  athetotic  movements  of  the  right 
hand  which  she  could  control  with  the  left,  and  she  was  doinf>'  her  household  work. 

The  cT-ray  photograph  was  of  material  advantage  in  the  course  of  the  operation,  for 
on  finding  the  cortex  cerebri  ])erfcctly  healthy,  one  proceeded  Avith  confidence  into  the 
interior  of  the  brain  in  search  of  the  opacjue  .r-ray  body. 

I  think  for  the  general  surgeon  who  performs  occasional  decompression  or  explora- 
tory intracranial  operations,  that  a  Doyen's  burr  and  lianc's  forceps  take  a  place  in  the 
front  rank. 


PITUITRIN     IN    INOPERABLE     CANCER  495 


THE    USE    OF    PITUITRIN    IN    INOPERABLE    CANCER. 

liv  J.  II.   X()H(;ATK,  Ukistol. 

In  the  wards  of  a  lar<>c  Poor-law  Hospital  are  always  to  be  found  many  cases  of  malijjnant 
disease  in  their  later  stages.  These  patients  have  been  seen  at  other  hospitals,  possibly 
been  operated  in)on  without  success,  and  eventually  drift  to  their  last  resting-place 
labelled  as  '  inoperable  and  incurable  '. 

There  are  four  cardinal  points  present  in  these  cases  :  (a)  Hopeless  melancholy  ; 
(6)  Profoimd  cachexia  ;  (c)  Liability  to  htemorrhage  ;  (rf)  Offensive  discharges.  In 
the  Southmead  Infirmary,  Bristol,  during  the  past  year  exactly  100  cases  of  malignant 
disease  have  been  recognized  ;  and  although  it  may  not  always  be  kind  to  prolong  the 
lives  of  such  poor  sufferers,  yet  if  anything  can  be  done  to  combat  these  four  points 
and  to  give  some  sort  of  comfort  to  the  patients  in  their  last  days,  it  is  our  duty 
to  do  it.  By  letting  them  drift  into  the  next  world  with  the  kindly  aid  of  morphia,  we 
miss  the  opjjortunity  of  studying  the  disease,  and  the  cure  and  cause  of  cancer  will  never 
be  made  plain.  The  post-mortem  findings  of  a  case  of  cancer  are  not  so  interesting  as 
the  gradual  watching  of  the  progress  of  the  case — which,  by  the  by,  is  not  often  seen  by 
the  student  in  the  general  hospitals  of  the  present  day,  owing  to  the  hiatus,  shall  I  call  it, 
between  the  operating  theatre  and  the  mortuary. 

During  a  severe  outbreak  of  enteric  fever  in  1919,  finding  that  pituitrin  (posterior 
infundibular)  controlled  the  haemorrhage  cases  without  any  bad  symptoms,  I  tried  it  on 
a  case  of  sudden  and  severe  haemorrhage  from  an  extensive  epithelioma  of  the  tongue 
with  enlarged  cervical  glands,  by  injecting  1  c.c.  into  the  tongue  muscle. 

Case  1. — Epithelioma   of  tongue. 

H.  M.,  male.  Tlie  patient  was  blanched  and  apparently  clicking  from  liiemorrluige.  On 
injection  of  pituitrin  all  bleeding  stojijied  at  once,  and  there  was  no  rcjietition  of  it  throughout  his 
case  ;  the  glands  decreased  in  size  ;  and  in  a  week  he  could  take  solid  food.  I  gave  him  weekly 
injections  into  his  tongue  for  three  months,  and  he  made  rapid  improvement,  ])ut  on  flesh,  and  the 
cachexia  disappeared.  He  continued  nine  months  in  this  state  ;  then  a  hard  mass  formed  in 
his  liver,  the  growth  in  the  tongue  remaining  the  same,  the  glands  slightly  enlarged,  and  he  died 
very  emaciated.  The  first  injection  was  jriven  on  May  12,  1919,  and  lie  died  on  April  27,  1920. 
His  melancholy  and  suicidal  tendencies  imjjroved  iij)  to  about  a  month  before  his  death. 

Case  2. — Malignant  gro-wth  of  lovrer  jaw. 

.1.  J.  H.,  male.  A  railway  jiorter,  admitted  to  the  Southmead  Infirmary,  March  1(5.  1920. 
He  had  been  i)ronounee(l  'inoperable'  at  both  hosjiitals  in  Hristol  ;  sections  were  taken  of 
the  growth.  There  was  a  history  of  illness  for  eighteen  months  ;  a  large  growth  was  present  under- 
neath the  tongue,  hiding  it  from  view,  starting  on  the  left  side  of  the  lower  jaw,  and  forming  a 
huge  fuiiiiating  growth  in  the  neck  and  indurated  '  truffle '-like  excrescences  in  the  chin.  There 
had  been  frecjuent  and  very  severe  luemorrhages  from  the  mouth,  and  another  occurred  in  the 
ambulance  on  the  way  to  the  hospital.  He  had  been  fed  throujih  the  corner  of  his  mouth  by  a 
rubber  tube  fixed  on  to  a  feeder.  He  was  very  ana>mie  and  emaciated,  and  there  was  extreme 
foetor,  so  much  so  that  the  other  jiatients  made  a  complaint  about  it.  Two  days  later  I  was 
summoned  from  a  distance  to  see  him,  as  he  was  then  bleeding  furiously  from  his  mouth.  I 
injected  1  c.c.  ])itiiitrin  into  the  centre  of  the  <;rowth,  and  ha'monhaue  ceased  at  once.  Durinii 
twenty-one  months  he  had  from  one  to  two  injections  every  week,  either  into  the  growth  itself  or 
into  the  chin,  but  later,  when  the  tumour  became  too  sessile  the  injection  was  apt  to  be  wasted, 
and  there  was  little  result.  He  had  only  two  luemorrhajjes,  the  first  when  I  ina<lvertently  put  the 
needle  into  the  inferior  dental  artery,  the  second  in  the  week  before  he  <lied  ;  in  both  eases  they  were 
at  once  relieved  by  an  injection.  Fig.  472  depicts  the  growth  before  and  after  a  typical  injec- 
tion of  1  e.e.  The  patient  gained  weight,  and  was  able  to  eat  solid  food  up  to  a  month  liefore  he 
died.  The  discharge  was  not  at  all  objectionable,  and  was  of  a  milky  jjurulent  character.  His 
tongue  became  clearly  visible  and  mo\able,  and  the  whole  growth  had  gradually  shrunk  in  size. 
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lciivin;i  a  wi'll-iiiarktd  scar  in  placts  wlicrc  I  lie  skin  liad  licalcd.  lie  liad  lucn  ii|),  and  aljoiit  the 
•iroimds  for  ((iiitc  twelve  iiioiitlis,  aiut  enjoyed  life,  beinji  very  l)riulit,  elieerl'ni.  and  lio])eful. 

W'itliin  a  lew  seeonds  alter  the  injection  occurring!:  more  rapiclly  in  the  later  ones  -  he 
has  always  become  intensely  ana-mic.  with  acnte  i)ain  down  his  spine — "'  as  if  tlie  spine  was  lK'in<j 
crnin|)lc(l  u])  ""  ;    in  a  lew  minutes  he  was  hinisell'  ayain. 

The  elTeet  on  the  <irowth  was  of  yreat  interest,  as  il  could  readily  be  seen  on  the  larye  surface 
on  his  cheek.  The  eoloiu"  j>radnally  faded  until  it  was  almost  |)aper-white.  The  whole  firowth 
api)eared  to  shrivel,  it  exuded  a  milky-white  lluid.  and  remained  contracted  for  about  twenty 
mimites.  The  ojrowth  did  not  bleed  wlien  the  circulation  was  restored.  It  was  interestinj^ 
to  watch  the  healinu  process,  and  to  see  small  fibrous  bands  formin<j  in  the  fjrowth  and  dividing 
it  up  into  sproutinji  spaces.  As  it  gradually  healed  on  the  left  side  of  the  face,  it  approached  the 
mid-line  of  the  neck. 

Two  injections  a  week  gave  no  better  reaction  than  one.  The  j)atient  appeared  to  look  upon 
them  in  the  light  of  a  tonic.  lie  developed  no  more  enlarged  glands,  and  no  secondary  growths 
elsewhere.  During  his  last  month  he  had  great  dysphagia  and  (lysi)n(i'a.  and  the  growth  had 
appeared  again  imder  his  tongue.     He  died  Nov.  12,  1921. 


D 


Fig.  473. — Case  2.     Section  of  tongue  at  the  oJso  of  now  frrowtli. 

A,  Zone  of  intense  inflammatory  reaction  at  cdfze  of  f.'rowtii.     B,  'Irowtli.     C,  'J'luomliosed  vessel 
in  growtli.     D,  Fibrotic  tissue  replacing  tissue  of  tongue,     ( x   i  obj.). 


The  post  mortem  showed  no  secondary  growths  in  other  organs,  but  the  original  tumour  had 
extended  downwards  towards  the  ])harynx  and  air-passages.  The  external  growth  had  shrimk 
from  the  level  of  the  external  meatus  to  a  point  1;^  in.  from  the  lobule  of  the  ear.  There  was 
also  cirrhosis  of  the  liver  (alcoholic),  and  a  cyst  of  the  left  kidney.  The  heart  and  lungs  were  (piitc 
normal. 

Pathological  Rkport  by  Dr.  Hadfield,  Pathologist  to  the  Bristol  (leneral   IIos])ital. 

Three  pieces  of  tissue  were  received  for  section:  (1)  Portion  of  original  tmnour  ;  (2)  Sessile 
forlion  of  original  tumour  ;    (3)  Skin  previously  affected  b;/  iwiv  grozvlh. 

Sections  of  1  show  a  i)rojecting  mass  of  com])letely  keratinized  scpiamous  e])ithclium,  lying 
on  a  thick  base  of  tinnoiu'  tissue,  whose  general  structure  and  aviiin<ieinent  is  typical  of  a  rather 
slowly-growing  s(juamous-ee!!ed  carcinoma.  exce|)t  that  practically  all  tiie  vessels  su])plying  the 
giowth  arc  throml)osed.  and  their  lumina  lilled  by  many  polymorphonuclear  leucocytes.  Iii 
consequence,  in  several  parts  of  the  <^rowtli  there  are  obvious  degenerative  changes,  the  most 
common  consisting  of  focal  collections  of  degenerate  tumour  cells,  containing  nuclear  fragments, 
and  surrounded  by  a  cell  exudate  of  mononuclear  cells  and  j)olymorphoiuiclear  leucocytes.  The 
tumour  tissue  between  these  foci  shows  no  marked  changes   {Fig.  473). 

Sections  of  2  show  the  same  essential  changes  as  (1),  but  cell-nest  formation  is  more  perfect. 
This  part  of  the  tiunour  was  originally  of  slow  growth.     The  keratinized  centres  of  many  of  tin- 
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cell  nests  are  infiltrated  by  phagocytes,  and  the  growth  generally  shows  much  more  widespread 
degeneration. 

Sections  of  3. — Tlie  pathological  changes  in  the  sections  of  the  skin  previously  affected  by 
the  new  growth  are  confined  to  the  subcutaneous  tissue.  The  skin  is  intact,  there  is  no  epithelial 
down-growth  ;  there  is  a  diffuse  subcutaneous  inflammatory  reaction  suijcrimposcd  on  a  very 
obvious  general  fibrosis.  This  reaction  is  perivascular  in  distribution,  and  a  cell  exudate 
surrounds  most  of  the  vessels,  a  few  of  which  are  thrombosed.  There  is  no  evidence  in  the  section 
of  malignant  disease.     There  arc  many  sebaceous  glands  which  appear  normal. 

Conclusions. — (1)  Both  sections  of  the  tvmiour  are  typical  of  squamous-celled  carcinoma, 
with  areas  of  degeneration,  due  to  the  thrombosis  of  the  vessels  supplying  the  growth  ;  (2)  The 
degeneration  is  focal,  the  tumour  tissue  between  is  active  ;  (3)  The  changes  are  not  typical  of 
infection,  but  closely  resemble  those  produced  by  x  rays. 

Out  of  the  10(»  cases  in  the  hospital  I  have  injected  86,  with  varying  results  ;  3  have 
been  successfully  operated  upon  by  the  surgeon.  The  seat  of  injection  varies  ;  preferably 
it  should  be  into  the  growth  itself,  especially  in  tlie  mouth.  For  bladder,  vaginal,  and 
rectal  cases  it  is  made  into  the  perineal  tissues  or  the  buttocks. 

Tlie  immediate  effects  vary.  In  twenty  seconds  the  patient  feels  a  severe  pain 
either  in  the  back  or  abdomen,  and  a  sensation  of  squeezing  of  the  growth.  Then  follows 
the  intense  antcmia,  which  may  be  frightening  at  times,  with  weakening  of  the  pulse  ;  a 
little  brandy  will  relieve  this  at  once,  but  it  is  better  to  let  the  patient  feel  the  full  and 
prolonged  effect  if  possible,  as  the  constriction  of  the  vessels  is  greater.  Some  cases  have 
reported  a  sensation  of  impending  death,  and  a  gradual  return  to  life,  but  there  has  been 
no  loss  of  consciousness. 

I  have  used  Ferris  and  Co.  and  Parke  Davis  preparations,  and  the  patient  will  soon 
gauge  the  strength  of  the  preparation  by  its  effects  upon  him.  I  find  the  anaemic  cases 
after  severe  haemorrhages  present  some  difficulty  ;  the  pituitrin  helps  them,  and  if  discon- 
tinued there  is  a  liability  to  sudden  collapse.  The  pain  has  been  relieved  in  many  cases  ; 
but  when  the  idceration  extends  and  deep  nerves  are  affected,  morphia  becomes  a  necessity 
— the  pituitrin  loses  its  effect.     I  withhold  morphia  as  long  as  possible. 

I  have  given  5  c.c.  in  enteric  hicmorrhagc  in  twenty-four  hours  without  ill  effect, 
but  have  not  gone  beyond  8  c.c.  per  week  in  cancer  cases.  There  has  been  no  death  within 
a  week  of  an  injection.  It  should  be  given  in  bed,  and  a  rest  of  one  hour  in  bed  after- 
wards is  advisable.  There  has  been  no  nausea  or  vomiting  after  the  injections.  An 
improvement  in  appetite  and  gain  of  weight  have  been  seen  in  almost  every  case,  and 
the  patients'  impression  that  something  is  being  done  for  them  has  dissipated  their 
melancholy  ;    it  is  not  very  cheering  to  be  told  that  nothing  more  can  be  done  for  one. 

I  have  noticed  an  effect  of  pituitrin  in  delaying  the  onset  of  secondary  glands  and 
growths,  also  the  tendency  it  has  to  break  down  and  liquefy  the  hardened  masses,  and  to 
render  the  growths  abortive,  and  I  would  advise  its  use  after  primary  operation  on  a 
growth  to  prevent  a  recurrence  in  the  nearest  glands.  Secondary  deposits  in  other  parts 
of  the  body  are  conspicuous  by  their  absence  after  pituitrin. 

There  appears  to  be  a  point  beyond  which  it  is  not  advisable  to  go — the  patient  can 
hold  no  more  in  his  system — especially  in  aortic  disease.  I  am  sure  that  pituitrin  is  the 
most  powerful  drug  we  have  in  use  for  prevention  and  stoppage  of  haemorrhage  in  cancer 
cases  :  its  action  is  certain,  very  prompt,  and  very  lasting.  The  effect  on  the  discharges  is 
various  :  in  some  cases  it  is  very  deodorant  if  given  into  the  growth  itself,  in  others  not  so. 

No  claim  can  be  made  that  pituitrin  is  a  cure  for  cancer,  for  it  only  delays  the  growth 
by  cutting  off  its  blood-supply  for  a  limited  time  ;  but  as  a  general  tonic  to  the  system, 
as  a  great  antagonist  to  cachexia  and  its  attendant  distress  of  mind  and  body,  and  as  an 
agent  in  producing  a  remission  for  a  time  of  the  'last  sentence'  which  we  know  must 
irrevocably  be  carried  out,  its  value  is  great.  This  prolongation  of  life  for  a  year  or  more 
in  patients  who  might  have  been  expected  to  live  about  a  month,  has  been  of  great  interest, 
and  has  given  me  encouragement  to  hope  that  further  experiments  may  lead  to  the 
unlocking  of  the  hitherto  closed  door  that  leads  to  the  cure  of  cancer. 

My  thanks  are  due  to  Dr.  Hadfleld  for  his  examination  and  report  of  the  specimen 
submitted  to  him,  and  to  Miss  Fillers  for  her  drawings. 
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FURTHER  REPORTS  OF  CASES. 

Case  'i. — Epithelioma  of  liand. 

J.  T.,  male,  a<i;e  79.  Always  refused  amputation.  Had  iiijeetions  for  5  months.  First 
injection.  May,  1919.  Improvement  at  first  ;  tumour  now  ffrowinjf  more  vigorously  ;  patient 
losin<r  wei<j:iit  ;  no  sccoiuiary  firowths  in  otiier  or<>:ans  ;  a  few  jilands  in  axilla  ;  no  lia-morrliajre. 
Injeetion  into  wrist. 

Case  4. — Carcinoma    of  cervix. 

C.  R.,  female,  aj^e  «;$.  (aneer  aifeetin<>;  va<jinal  walls  ;  severe  luemorrliaiie  and  f(Etor.  Three 
injections.  First  injection.  June,  1919.  Keepinj>:  fairly  well  ;  no  ha'morrhajie  ;  rather  offensive 
discharf^e  ;    losinjj  weiffht  slowly  ;    no  cachexia  now.     injeetion  into  vaginal  wall  and  perineum. 

Case  '). — Carcinoma   of  rectum. 

.7.  I.,  male,  a<>e  70.  Severe  liiemorriiaiie  and  fcetor.  Tluee  injeeti(ms  into  perineum.  First 
injection,  Sept.  24,  1920.  Caeliexia  <>()ne  ;  up  and  about  all  day  ;  hu<i;e  mass  still  to  be  felt  in 
rectum,    hollowed    out  ;    no   luemorrhaue,    and    little   disehar<je. 

Case  6. — Large   gro^vth   in   right   antrum. 

H.  J.,  female,  asie  7').  (irowtii  appears  throu<»h  nose  and  roof  of  mouth,  <>;rowin<f  from  a  tooth. 
Tumour  known  to  have  existed  for  '.i  months  before  admission.  7''/r.s7  injection,  Oct.  20,  1920. 
Marked  elfeet  and  ana-mia.  Growth  lialted  for  9  months  ;  now  growing  very  slowly  ;  ncj 
cachexia  ;    slight  luemorrhage  once. 

Case  7. — Carcinoma   of   labium   majus. 

R.  B.,  female,  age  70.  Inoperable  on  admission,  growing  then  (>  months.  First  injection, 
Dec.  1,  1920.  Six  injections  ;  refused  more  ;  still  alive  ;  has  had  no  luemorrhage  ;  foetor  now- 
more  marked  ;  gradually  tunnelling  t)ut  the  j)elvis  ;  general  health  fair,  but  anaemic  ;  has  morphia 
at  night. 

Case  8. — Carcinoma  of   rectum. 

H.  P.,  male,  age  ()2.  Offensive  discharge  and  slight  haniiorrhage  ;  very  aniemic  on  admission. 
Had  four  injections  into  perineum.  First  injection,  Oct.  20,  1920.  Cachexia  now  gone  ;  no 
ha-morrliage  ;    tunnelling  of  growth  now  going  on  ;    was  melancliolic,  but  is  now  bright. 

Case  9. — Malignant   disease   of   breast. 

C.  T.,  female,  age  72.  No  idceration  ;  secondary  glands  neck  and  chest.  First  injection, 
Oct.,  1920.  No  progress  of  tumour  ;  glands  much  the  same  ;  no  cachexia  ;  seems  in  fairly  good 
health. 

Case  10. — Carcinoma  of  cervix. 

S.  D.,  female,  age  4-5.  Severe  luemorrhages  and  foetid  discharges  ;  losing  weight  rapidly. 
First  injection,  Sept.,  1921.  Comes  up  fortnightly  for  injections  into  perineum  ;  is  looking  better  ; 
has  had  no  more  haemorrhages,  and  discharge  is  less  offensive  ;    much  brighter. 

Case  11. — Epithelioma   of  tongue. 

S.  A.,  male,  age  .>9.  Severe  hainorrhages,  always  controlled  by  ])ituitrin  into  growth  ;  inarked 
foitor  with  enuwiation.     Xo  real  improvement  exccj)t  control  of  haemorrhage.     Died  in  five  months. 

Case  12. — Carcinoma   of  breast. 

A.  H.,  female,  age  ')(i.  (irowth  '.i  months.  Secondary  glands  in  axilla.  Very  obese  woman. 
Also  cardiac  dilatation  and  asthma.  xVdmittcd  Oct.  4.  First  injection,  Oct.  10,  1920.  .\fter  two 
injections  the  whole  solid  mass  of  l)reast  broke  down  and  discharged,  leaving  a  shell  of  skin  antl 
muscle  ;  no  luemorrhage  after,  but  fo-tor  very  disagreeable.  Had  four  injections.  Very  delirious 
and  noisy  ;    mor|)hia.      Died  in  .Jan.,  1921,  in  a  lieart  attack. 

Case  18. — Carcinoma  of  breast. 

E.  I).,  female,  age  72.  (irowth  9  montiis.  Tiiere  is  a  tleej),  depressed  circular  pit  over  left 
breast,  with  hardened  edges,  exposing  the  ribs  with  deep  infiltration  of  the  chest.  Severe  luemor- 
rhages, controlled  with  ])ituitrin  into  the  edges  of  the  crater  ;  nuirked  fcetor  and  cachexia.  First 
injection,  Nov.  1,  1920.  Im})roved,  and  took  her  food  well;  glands  in  axilla  disappeared  after  two 
injections.     Relapsed,   and   died   Ai)ril   2(»,    1921. 

Case  14. —  Carcinoma   uteri. 

M.  D.,  fenulle,  age  77.  Severe  luemorrhages  for  (>  months.  Admitted.  Nov.  13.  First 
injection,  Nov.  20,  1920.  Ha>morrhages  controlled  by  |)ituitrin,  no  more  occurring  ;  secondary 
growth  in  liver  ;    improved  a  little.     Died  April  ;50,  1921. 

Case  15. — Cancer  of  tonsils  and    structures  near. 

A.  I).,  nude,  age  58.  Adnutted  Dec.  7,  1920.  Many  eidarged  glands  in  neck  gave  him  much 
pain  and  extreme  atuemia  ;  great  dysi)hagia  and  dyspncra.  Marked  melancholia.  First  injection, 
Dec.  10,  1920.      Imjjroved  at  first  ;    no  haniorrhage  at  all.     Died  May  27.  1921. 
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Case  16. — Cancer    of  uterus. 

A.  J.,  female,  age  32.  Known  to  exist  1  month.  Pelvic  glands.  Severe  haemorrhages  and 
cachexia.     First  injection,  Nov.  5,  1920.     ^larked  effect  ;    no  haemorrhage.     Died  Jan.  0,  1921. 

Case  17. — Carcinoma   of  cheek    and   antrum. 

It.  M.,  male,  age  S.").  'riuee  months'  ha'morrhage  and  extreme  foetor.  First  injection, 
Oct.  12,  1920.  Breaking  down  of  mass  and  glands,  and  clearing  out  of  whole  of  right  side  of 
mouth  ;  intense  foitor  ;    no  hainorrhage.     Died  .Ian.   1,  1921. 

Case  18. — ^Carcinoma  of  rectum. 

M.  Q.,  female,  age  56.  Ha'morrhage  and  cachexia  marked.  First  injection,  Oct.  20,  1920. 
Had  several  injections  weekly.  Cachexia  markedly  improved  ;  no  ha'morrhage  ;  fcjctor  bad 
towards  the  end.     Died  .lune  10,  1921. 

Case  19. — ESpithelioma   of   tongue. 

W.  S.,  male,  age  72.  I^ockcd  mouth  and  huge  growth  in  neck  on  right  side.  First  injection, 
Oct.  23,  1920.  Two  injections  litiueficd  the  growth  in  the  neck,  and  it  discharged  externally. 
Unable  to  be  fed  by  tlie  mouth,  wliich  was  in  a  terrible  condition.  Died  of  septic  j)neumonia 
Nov.  4,  1920. 

Case  20. — Carcinoma   of   breast. 

D.  S.,  female,  age  69.  Glands  in  axilla.  Also  aortic  valvular  disease.  First  injection,  Dec. 
30,  1920.     Had  little,  if  any,  effect.     Died  Feb.  16,  1921. 

Case  21. — Carcinoma  of  breast. 

R.  T.,  female,  age  7.>.  Secondary  deposits  in  hip  after  removal  of  breast  ;  spontaneous 
fracture.  First  injection,  Dec.  20,  1920.  Little,  if  any,  improvement.  Early  mori)hia. 
Melancholia  supervened.     Died  April  30,  1921. 

Case  22. — Carcinoma  of   neck. 

T.  Y.,  male,  age  48.  Huge  glands  ;  marked  cyanosis  ;  mental  symptoms  ;  locked  mouth. 
Two  injections.  No  imj)rovcmcnt  beyond  softening  of  glands,  which  relieved  j)ressure  on  his 
vessels.     Removed  to  insane  wards,  and  died  soon  after. 

Case  23. — Epithelioma    of  larynx. 

R.  B.,  male,  age  83.  Tracheotomy.  First  injection,  May  4,  1921.  Improved  up  to  a  point  ; 
appetite  better,  and  much  more  cheerful  ;  growth  spread  to  the  oesophagus  ;  no  haemorrhage. 
Died  Oct.  22,  1921.     Cirowth  8  months. 

Case  24. — Cancer   of  uterus. 

E.  C,  female,  age  70.  Severe  luemorrhage  and  cachexia.  One  injection  given  March  20,  1921, 
that  controlled  the  ha'morrhage.     Made  no  j)rogress.     Died  May  9,  1921.     Growth  6  months. 

Case  25. — Cancer   of  left  breast. 

A.  C,  female,  age  57.  Similar  to  Case  13.  Deep  pit  with  raised  edges.  Admitted  .luly  29, 
1921.  Severe  ha'morrhages  at  every  dressing  ;  marked  aniemia  and  cachexia.  First  injection, 
Sept.  6,  1921.  Glands  in  axilla  distijipeared  after  few  injections.  Now  getting  worse,  and  walls 
breaking  down.     Growth  9  months. 

Case  26. — Epithelioma  of  loTver   lip    and  jaw. 

W.  D.,  male,  age  74.  Fungating  mass  with  glands.  Extreme  anaemia  and  cachexia  from 
repeated  haemorrhages.  First  injection,  .lune  20,  1921.  No  further  haemorrhage,  and  some 
improvement.     Died  in  lavatory,  Aug.  12,  1921.     Growth  9  months. 

Case  27. — Cancer  uteri. 

C.'L.,  female,  age  56.  Very  advanced;  frequent  haemorrhages.  First  injection,  .Ian.  5,  1921. 
No  further  hjemorrhage,  and  dis'charge  less  foetid.     Died  May  4,  1921.     Growth  6  months. 

Case  28. — Cancer   of  neck   glands  and   tongue. 

S.  L.,  male,  age  55.  Husband  of  Case  27.  Fungating  mass.  First  injection,  INIay  1,  1921. 
Softening  of  glands  ;    no  haemorrhage.     Died  May  26.     Growth  6  months. 

Case  29. — Sarcoma   of  lower  j  aw^. 

A.  D.,  male,  age  48.  Enlarged  glands  ;  no  ulceration.  Growing  3  months.  First  injection, 
June  30,  1921.  Three  injections  produced  intense  ana'mia  of  growth.  Patient  went  out  against 
medical  advice.     Growth  softening.     Mentally  strange. 

Case  30. — Epithelioma  of  antrum. 

W.  E.  N.,  male,  age  47.  Two  operations.  Fungating  mass.  Admitted  April  30,  1921. 
Several  injections,  which  relieved  pain  and  size  of  growth  ;  no  hsemorrhage.  Morphia.  Died 
Aug.  11,  1921. 
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Case  .'Jl.     Cancer  of  rectum. 

W.  ().,  male,  aue  70.  Marked.  Xoarly  moribund  on  admission.  History  of  repeated 
haemorrlia<>:es.  Aiuemia  and  eaehexia  very  mari<ed.  /''/r.s7  injection,  Feb.  1,  1!)21.  Improved 
very  iniieli  at  first  ;  eaehexia  disappeared  ;  able  to  be  up  and  about.  I'aiu  returned,  and  morpiiiu 
was  given.     Died  Aug.  1,  1921. 

Case  :}2. — Epithelioma   of  tonsil. 

K.  P.,  female,  aye  H.  .Spreadinu  to  tongue.  Many  glands.  First  injection,  April  20,  1921. 
Improved  at  first  ;  glands  softened  ami  diseluirged  ;  less  dysphagia  ;  no  lucmorrhage.  (ilands 
ai)peared  on  other  side;   jaundiee.     Morphia.     Died  June  18,  1921. 

Case  33. — Epithelioma  of   palate   and   tongue. 

S.  S.,  male,  age  78.  Repeated  hu-morrhages,  rapidly  eontrolled  by  |)ituitrin  in  mouth,  not  so 
quiekly  when  given  in  arm.  Marked  aiuemia,  eaehexia,  and  melaneholia.  First  injection,  Aug. 
1,  1921.     Improved  and  took  solid  food.     Relapsed,  and  died  Nov.  2,  1921. 

Case  34. — Carcinoma   of  rectum. 

R.  W.,  female,  age  79.  Growth  9  months.  Repeated  ha'morrhages.  Admitted  Jan.  i:{.  1921. 
One  injection  stopped  haemorrhage.     Secondary  growth  in  liver.     Died  June  22,  1921. 

Case  35. — Epithelioma  of   antrum. 

A.  W.,  female,  age  77.  Huge  fungating  mass  growing  through  nose  and  mouth.  Sick  18 
months  ;  intensely  ana-mie,  and  eaehexia  marked.  First  injection,  April  22,  1921.  Im{)roved 
very  much.     Had  several  injections.     Died  suddenly  Aug.  1,  1921. 

Case  36. — Carcinoma   uteri. 

E.  C,  female,  age  54.  Intense  anjcmia.  Sick  9  months  ;  cachexia  and  melaneholia.  Admitted 
Aug.  31.     Had  three  injections.     Improved  ;    no  more  luemorrhage.     Died  Nov.  12,  1921. 

Case  37. — Cancer  of   tonsil    and    palate. 

T.  C,  male,  age  72.  A<lmitted  Oct.  23,  1920.  Had  several  injections.  Glands  softened, 
returned  on  other  side  ;    no  lucmorrhages  after  injections.     Died  June  20,  1921, 
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INGUINAL    HERNIA:    THEIR    VARIETIES,   MODE    OF    ORIGIN, 

AND    CLASSIFICATION. 

Bv     R.     HAMILTON     RUSSELL,     3Ielbourni:,    Australia. 

PRELIMINARY     NOTE     ON     INFANTILE     (OR     ENCYSTED)     HERNIA. 

Tins  subject  is  more  than  two  centuries  old,  the  first  recorded  case  being  that  of  a  French 
surgeon,  Mery,  in  1701.^  It  would  sometimes  happen  that  in  operating  for  a  strangu- 
lated hernia  the  surgeon  Mould  find  himself  unexpectedly  in  a  large  serous  cavity  reaching 
to  the  depths  of  the  scrotum  in  which  the  naked  testis  would  be  seen.  Projecting  into 
this  cavity  would  be  seen  the  strangulated  hernia  in  its  sac.  It  would  receive  the  name 
'infantile'  if  the  hernia  did  not  project  markedly  into  the  cavity  ;  and  '  encysted  '  if  it 
did  ;  and  Lockwood  was  the  first  to  point  out  that  the  two  varieties  were  one  and  the 
same  thing,  distinguished  only  by  very  superficial  and  arbitrary  points  of  difference. 

Infantile  hernia  is  not  really  so  rare  as  the  small  mmiber  of  recorded  cases  would 
seem  to  suggest.  It  must  be  remembered,  however,  that  the  older  surgeons,  whose 
opportunities  for  gaining  familiarity  with  hernia  were  confined  to  operations  for  strangu- 
lation, were  placed  at  immense  disadvantage  when  confronted  with  an  imusual  and 
mystifying  abnormality  ;  their  experiences  were  likely  to  be  unfortunate  ;  their  reports 
of  cases  correspondingly  few  ;  and,  it  must  be  confessed,  their  theories  as  to  its  mode  of 
causation  ainazing. 

In  1886,  the  late  C.  B.  Lockwood  communicated  the  results  of  an  exhaustive  study 
of  the  subject. 2  He  demonstrated  a  fact  that  was  very  helpful  indeed,  and  that  badly 
needed  pointing  out,  namely,  that  this  form  of  hernia  has  its  origin  in  none  of  the  strange 
ways  ascribed  to  it.  but  that  it  is  a  congenital  abnormality  ;  he  further  greatly  cleared 
the  air  by  showing  that  infantile  and  encysted  hernia  are  one  and  the  same  ;  and  he 
advanced  an  elaborate  and  ingenious  theory  as  to  its  anatomy  and  mode  of  origin.  And 
there,  so  far  as  teaching  and  text-books  go,  the  matter  has  remained.  Lockwood's  theory 
as  to  the  origin  and  mode  of  causation  of  infantile  hernia  holds  its  place,  apparently 
unquestioned,  in  all  the  text-books  of  the  present  day.  How  astonishing  this  is  will 
perhaps  be  realized  later  ;    for  years  ago  it  was  pointed  out  that : — • 

1.  The  improbability  of  Lockwood's  theory  is  of  such  a  nature  that  we  are  bound 
to  regard  it,  for  practical  purposes,  as  impossible. 

2.  The  true  explanation  of  infantile  hernia  is  very  simple,  and  in  complete  harmony 
with  the  anatomy  of  all  the  other  varieties  of  inguinal  hernia.  And  then,  the  crowning 
revelation  might  have  been  added  : — 

3.  If  for  the  sake  of  argument  we  were  to  assume  Lockwood's  theory  to  have  actually 
materialized,  the  resulting  hernia  would  not  bear  the  least  resemblance  to  infantile  hernia. 
(Detailed  examination  of  these  three  assertions  will  be  found  under  heading  II.) 

So  long  ago  as  1907,  convinced  that  Lockwood  had  in  some  way  been  seriously 
misled,  I  contributed  an  article  to  the  Briiish  Medical  Journal  on  the  morbid  anatomy 
and  pathology  of  infantile  and  encysted  hernia,  pointing  out  the  virtual  impossibility  of 
Lockwood's  explanation,  while  at  the  same  time  indicating  where,  as  it  seemed  to  me, 
he  had  fallen  into  error,  and  offering  a  simple  solution  of  the  problem. ^  I  treasure  the 
courteous  and  appreciative  letter  I  received  from  him  at  that  time,  expressing  his  renewed 
interest  in  the  subject,  and  his  desire  that  he  might  find  time  to  re-study  it  in  the  light 
of  what  I  had  written.     That,  alas  !    was  never  possible. 

In  my  paper  I  laid  stress  on  the  fact  that  it  is  not  merely  a  question  of  what  is 
right   or  wrong  about   infantile   hernia  ;    the   point   which   is   of  the   first   importance   is 
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that,  wliilo  the  acceptance'  of  Lockvvood's  view  sets  infantile  hernia  apart,  and  renders  any 
sort  of  relationship  between  it  and  otlier  forms  of  liernia  impossible,  my  view  at  once 
establishes  the  relationshij),  and  makes  a  lojiieal  imderstandin<>-  and  classification  of  all 
forms  of  oblique  hernia  not  merely  possible  but  very  obvious. 

My  paper  havin<;  entirely  failed  to  accomplish  its  object,  I  am  impelled,  having  had 
fourteen  years  for  thinkinji'  it  over,  to  restate  my  position.  I  propose,  however,  to  handle 
the  matter  somewhat  differently  in  the  hope  of  being  more  convincing.  I  have  treated 
the  subject  under  three  main  lieadings.  In  (/)  is  given  a  complete  classilieation  of  all 
the  varieties  of  oblicpie  inguinal  hernia,  showing  their  serial  relationship  :  (//)  is  devoted 
to  the  opposing  theories  as  to  the  nature  of  infantile  hernia  ;  and,  finally,  (///)  deals 
with  direct  hernia. 

I.    OBLIQUE     INGUINAL     HERNIA. 

All  varieties  of  oblique  inguinal  hernia  are  determined  by  developmental  variations 
in  the  anatomy  of  the  scrotal  peritoneum  (processus  vaginalis). 

The  scrotum  is  a  specialized  structure,  virtually  a  portion  of  the  abdominal  cavity, 
formed  for  the  piu-pose  of  giving  lodgement  to  the  testis  and  cord  ;  anatomically  it  closely 
follows  the  main  abdominal  cavity.  The  layers  of  the  abdominal  wall  are  all  represented 
in  it  under  the  name  of  "  coverings  of  the  testis  and  cord  '  ;  it  is  lined  by  peritoneum, 
and  its  contents  covered  thereby  in  precisely  the  same  manner  as  that  obtaining  in  the 
abdomen.  The  scrotal  peritoneum  is  called  the  '  processus  vaginalis  ',  and  is  very  simple 
as  compared  with  the  j)eritoneimi  of  the  abdomen,  for  it  has  to  do  with  only  two  organs, 
the  spermatic  cord  and  the  testis.  That  portion  of  the  processus  vaginalis  which  is  in 
relation  with  the  cord  will  be  called  in  this  paper  the  '  fimicular  portion  '  or  *  funicular 
j)rocess  '  ;  that  portion  which  envelopes  the  testis  (tunica  vaginalis  testis)  will  be  called 
always,  in  this  paper,  the  '  testicular  portion  '. 

About  or  soon  after  the  time  of  birth,  the  funicular  portion  normally  closes,  and 
disappears  throughout  its  entire  length  from  the  neighbourhood  of  the  testis  to  the  internal 
abdominal  ring.  When  this  closure  is  perfect  throughout,  the  individual  is  safe  from 
the  occurrence  of  oblique  inguinal  hernia  of  any  kind.  But  closure  is  by  no  means  always 
perfect,  and  its  mere  deficiency  is  the  determining  factor  in  the  origin  of  one  {Group  A) 
of  the  three  groups  into  which  I  propose  to  divide  the  varieties  of  oblique  inguinal  hernia. 

The  other  two  groups  (Groups  B  and  C)  depend  for  their  main  characters  upon  a 
different  kind  of  developmental  event  altogether.  The  common  and  distinctive  feature 
of  both  these  groups  is  the  accidental  involvement  of  one  or  other  portion  of  the  processus 
vaginalis  in  the  abdominal  wall  during  the  developmental  happenings  that  eventuate  in 
the  formation  of  the  scrotum  and  its  contents.  In  Group  B  the  portion  involved  is  the 
funicular  portion  ;  while  in  Group  C,  roimd  which  our  interest  will  be  found  to  centre  and 
eidminate,  it  will  be  the  testicular  portion  which  is  involved. 

Group  A. — This  group  comprises  two 
varieties  of  hernia  only,  which  owe  their 
origin  to  the  funicular  portion  of  the  processus 
vaginalis  being  (1)  totally,  or  (2)  partially 
unclosed. 

1.  Total  Failure  of  Closure. — The  hernia, 
if  there  is  one,  is  free  to  pass  into  the  testi- 
cular portion  (total  funicular  hernia).  {Fig. 
174.) 

2.  Partial  Failure  of  Closure. — The  hernia, 
if  there  is  one,  will  pass  as  far  down  the  funi- 
cular portion  as  the  length  of  the  open  tube 
j)ermits,  but  cannot  pass  into  the  testicular 
portion  (partial  funicular  hernia).     {Fig.  475.) 

[Note. — I  have  suggested  the  names  (1)  total  funicitlar  and  (2)  partial  funicular  for 
these  two  varieties.     I  hesitate  to  waste  time  in  pointing  out  that  the  old  nomenclature 


I'lC.  171. — Completely  open 
fuiiicnliir  jwrtion. 


I'Ki.  475. — I'artially  closed 
furiieular  portion. 
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Fig.  476.— Interstitial  (inter- 
muscular) sac  implication  of  the 
funicular  portion  of  the  pro- 
cessus vaginalis,  with  imperfect 
descent  of  testis.  (a)  Three 
layers  of  abdominal  muscles. 


which  still  seems  to  maintain  a  somewhat  ambiguous  and  apologetic  hold  upon  life  is 
simple  confusion.  Such  terms  as  '  hernia  of  the  acquired  type  ',  and  '  hernia  of  con- 
genital  type  '   are  the  reverse  of  helpful.     Both  varieties  are  equally  congenital,  and 

neither  is  of  the  '  acquired  type  ',  a  term  which  must  be 
reserved  for  something  very  different  from  a  partial  funi- 
cular hernia.] 

Group  B. — -The  characteristic  feature  of  this  group  of 
hernia;  is  a  developmental  accident  that  results  in  the  '  catching 
up'  of  the  funicnlar  process,  so  that  it  becomes  implicated 
with  the  developing  abdominal  wall  in  such  a  way  that  a 
lateral  diverticulum  or  sac  is  formed  at  the  spot.  Moreover, 
this  'catching  up'  of  the  fimicular  portion  frequently  results 
in  interference  with  the  testis  also,  and  that  organ  is  unable 
to  descend  freely  into  the  scrotimi.  Hence  the  frequent 
association  of  these  varieties  of  hernia  with  imperfect  descent 
of  the  testis.  The  relationship  between  these  two  events  will 
be  readily  understood  by  a  reference  to  Fig.  476,  in  which  the 
thick  lines  represent  the  muscular  layers  of  the  abdominal 
wall,  and  the  dotted  lines  the  processus  vaginalis.  In  this 
figure  the  sac  is  intermuscular,  and  should  a  hernia  pass  into 
it  the  resulting  hernia  Mould  be  known  as  'intermuscular".  IJut  the  sac  might  ecjually 
well  have  been  a  stratum  deeper  or  a  stratum  more  superficial  ;  it  might  have  lain 
between  the  abdominal  wall  and  the  peritoneum  (properitoneal 
hernia),  or  superficial  to  the  abdominal  wall  altogether  (superficial 
inguinal  hernia).  To  sum  up  Group  B,  the  three  members  of  the 
group,  named  properitoneal,  intermuscular,  and  superficial  inguinal, 
depend  severally  upon  involvement  of  the  funicular  i)ortion  of  the 
processus  vaginalis,  and  they  are  usually  associated  with  imperfect 
descent  of  the  testis. 

Group  C. — This  group  is  formed  by  developmental  accident, 
identical  in  nature  with  the  foregoing,  but  in  this  case  involving  the 
testicular  portion  of  the  processus  vaginalis,  with  most  remarkable 
results.  The  descent  of  the  testis  is  not  interfered  with,  and  that 
being  so,  it  is  inevitable  that  the  anchored  testicular  portion  should  be 
drawn  out  into  a  long  process  as  shown  in  Fig.  477).  In  this  figure 
the  funicular  portion  will  be  seen  to  be  unclosed  throughout,  while 
the  long  process  from  the  testicular  portion  lies  anteriorly  and  reaches  upwards  to 
the  abdominal  wall. 

This  being  the  condition  at  birth,  the  subsequent  behaviour  of  the  funicular  portion 
as  to  closure  assumes  more  than  ordinary  importance.  What  will  it 
do  ?  It  is  quite  vmaffected  by  the  accident  that  has  happened  to  the 
testicular  portion,  and  it  may  pursue  any  one  of  the  three  courses 
described  imder  Group  I.     Thus. 

1.  The  Funicular  portion  may  Close  Throughout. — In  this  case  the 
individual  will  have  no  hernia  ;  but  he  will  have  a  very  large  timica 
vaginalis  which  may  or  may  not  become  evident  at  some  time  by 
becoming  the  seat  of  a  large  hydrocele. 

2.  The  Funicular  portion  may  Remain  Open  Throughout,  as  in  total 
funicular  hernia  {Fig.  477).  In  this  case  the  individual,  if  he  has  a 
hernia  at  all,  will  be  afflicted  with  an  enormous  one — one  of  those 
herniae  that  early  cause  the  penis  to  disappear  altogether,  and  that 
tend  eventually  to  accommodate  a  large  portion  of  the  intestines 
(hernia  magna). 

3.  The  Funicular  portion  may  Partially  Close,  as  in  partial  funicular  hernia  {Fig.  478). 
In  this   case  the   individual,   if  he  has  a  hernia  at  all,  will  have  to   all   appearance  an 


Fig.  477. — '  Hernia 
maj'na.' 


Fig.  478. — Infantile 
hernia. 


INGUINAL    HEENIiE 


505 


ordinary  moderate  or  small  iii<'iiiiial  one.  If  he  submits  to  operation,  the  surgeon  will,  at 
the  first  incision  throu<>h  the  skin,  open  a  larj^e  serous  cavity  extendin<f  down  to  the  depths 
of  the  scrotum,  where  he  will  find  the  naked  testis.  He  will  then  be  wise  to  cut  tlirouj^h 
the  posterior  wall  of  the  serous  cavity  straij^ht  on  to  the 
sac,  which  he  will  find  to  be  in  perfectly  normal  relation 
to  the  structures  of  the  cord.  He  will  then  complete  the 
operati(jn.  which  should  present  no  special  difficulty  in  the 
ordinary  way. 

This  is  what  has  been  known  as  infantile  (or  encysted) 
hernia  ;  it  is  needless  to  i>o  into  the  question  as  to  why  it 
received  these  names,  but  anybody  who  chances  upon  a 
case  on  the  operation  table,  or  who  studies  the  small  amount 
of  literature  there  is  on  the  subject,  will,  I  think,  very  readily 
satisfy  himself  that  it  must  be  as  I  have  described  it. 

[Note. — I  wish  specially  to  call  attention  to  the  close 

relationship  existing  between  the  partial  and  total  funicular 

varieties  of  Group  A,  and  the  'hernia  magna'  and  infantile 

varieties  of  Group  C.     It  will  be  noted  that  the  sole  point 

of  difference  between  the  two  Groups  A  and  C  is  in  the 

developmental   accident   that   has   distorted   the  testicular 

portion  of  the  processus  vaginalis  seen  in  Group  C,  and  it 

is   this   factor  alone    which   converts  the   ordinary  partial 

funicular  hernia   mto  the   infantile  hernia  ;    and   the  total 

funicular  hernia  into  the  enormous  "hernia  magna'. 

The  'enormous"  variety  of  inguinal  hernia  seems  never 

to  have  been  recognized  as  a  distinct  variety,  nor  to  have 

been  accorded  a  distinctive  name.     It  is,  of  course,  just  as 

distinct  a  variety  as  any  other,  and  'hernia  magna'  would 

appear  to  be   the  appropriate  designation   for   it.     The  distinctive  feature  of  "hernia 

magna'  is  the  disappearance  of  the  penis  in  the  tumour  (Fig.  479),  leaving  merely  a 

round   hole  on    its  surface,  which  is  the  orifice  of  the  prepuce.] 


I'Ki.    t79. — '  Ilci-iia  inatriKi  '  in  cliilj. 
Iodine  jircparatioiis  for  operation. 


II.    THE     CONFLICTING     THEORIES     AS     TO     THE     ANATOMY     AND     MODE     OF 
ORIGIN     OF     INFANTILE     AND     ENCYSTED     HERNIA. 

I  desire  to  place  the  above  view  as  to  the  origin  of  infantile  hernia  side  by  side  with 
I^iockwood's  well-known  theory,  in  such  a  way  that  the  features  of  both  may  be  clearly 

seen  and  contrasted.  I  have  accordingly 
drawn  the  two  diagrams  (Figs.  480  and  481) 
showing  the  anatomical  problem  presented 
by  infantile  hernia,  and  indicating  the 
differences  of  opinion  as  to  the  identity  of 
the  several  parts  according  to  the  descrip- 
tions of  Lockwood  and  myself  respectively. 
Lockwood's  theory,  it  will  be  remem- 
bered, supposes  the  sac  of  an  infantile 
hernia  to  be  an  abnormal  structure  drawn 
down  into  the  scrotum  by  the  tractive 
power  of  the  gubernaculum  testis  ;  and  it 
lies  behind  the  processus  vaginalis,  which 
is  closed   at   its   upper  end  only. 

Lockwood's    View. — 1.    The    processus 

vaginalis     is    obliterated    high     up    in    the 

region  of  the  internal  ring,  but  open  all  the  rest  of  the  way  down  to  the  tunica  vaginalis 

testis.     This,  to  start  with,  is  an  excessively  rare  occurrence,  so  rare  that  I  do  not  think 

I  have  ever  seen  it. 


riti.  ixo.-r.ofK WOOD'S 

ViKW. 
a.    Tho    abiioniial    sac. 
b.  I'rocessus  vairiiialLs  closed 
at  upper  end. 


Fu;.  481.— AlTHOK'S  VlKW. 
<•.  (Ordinary  funicular  s;io. 
</.  ()t)literated  j)ortiou  of 
funicular  process,  e.  Klon- 
gated  process  from  tuniii 
va^rinalLs  testis. 
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2.  The  liernial  sac  is  an  abnormal  one  that  comes  down  behind  the  processus 
vaginalis.  This,  again,  I  have  never  observed,  and  if  it  is  possible,  it  must  be  excessively 
rare. 

We  are  thus  compelled  to  assume  that  two  distinct  abnormalities,  each  of  them  so 
rare  as  to  be  practically  imknown,  should  for  some  inexplicable  reason  have  a  way  of 
occurring  together  in  the  same  subject  with  such  frequency  as  to  warrant  descrij^tion  as 
a  special  type  of  hernia,     "his  is  absolutely  impossible  of  belief  on  the  face  of  it. 

The  Author's  View. — 1.  The  long  process  of  peritoneum  in  front,  finishing  in  a  blind 
end  above,  has  resulted  from  the  'catching  up"  of  the  testicular  portion  of  the  processus 
vaginalis  in  the  abdominal  wall  during  the  descent  of  the  testis,  so  that  it  becomes  drawn 
out  into  a  long  process  by  the  descent  of  that  organ.  Lockwood's  error,  according  to  my 
view,  consisted  in  mistaking  this  process  for  the  finiicular  j)ortion  of  the  processus 
vaginalis. 

2.  The  sac  is  a  perfectly  normal  funicular  sac,  quite  imaffected  by  the  long  process 
of  peritoneum  described  in  Fig.  480.  That  the  sac  is  a  perfectly  normal  one  is  proved  by 
its  normal  relation  to  the  cord  ;  this  fact  alone  is  fatal  to  Lockwood"s  theory.  Thus  it 
will  be  seen  that,  if  my  view  is  to  be  accepted,  we  need  recognize  but  one  very  ordinary 
abnormality,  which  is  the  implication  of  the  testicular  j)ortion  of  the  processus  vaginalis 
in  the  abdominal  wall  in  the  course  of  the  developmental  happenings  that  result  in  the 
complete  descent  of  the  testis  into  the  scrotiun. 

I  have  endeavoured  to  make  a  fair  comparative  statement  of  the  conflicting  theories 
of  infantile  hernia  ;  but  there  is  something  further  to  be  said.  It  appears  to  me  certain 
that  if,  in  spite  of  its  virtual  impossibility,  we  were  to  suppose  a  case  brought  about 
according  to  the  accepted  theory  of  Lockwood,  the  resulting  hernia  would  not  even 
remotely  resemble  infontiie  hernia.  The  reasoning  is  absurdly  simple,  and  it  is  concerned 
with  the  characteristics  of  an  imclosed  funicidar  process.  Every  surgeon  of  experience 
knows  quite  well  what  an  open  fimicidar  process  that  has  never  been  occupied  by 
a  hernia  looks  like  ;  he  also  knows  that  it  is  one  of  the  most  unobtrusive  and  evasive 
little  structures  in  the  body,  and  that  in  operations  on  this  region  (assuming  that  it  is  not 
being  specially  looked  for)  he  is  more  likely  not  to  see  it  than  to  see  it.  Now,  I  ask,  can 
it  by  any  effort  of  the  imagination  be  supposed  that  this  frail  little  tube  could  ever 
present  itself  in  the  guise  of  a  large  serous  cavity  passing  down  into  the  depths  of  the 
scrotum  and  occupied  by  the  naked  testis  ?  As  well  mistake  a  glass  marble  for  a  football ! 
Again,  let  us  go  a  step  further  and  suppose  an  operation  on  our  hyjjothetical  case  ;  what 
should  we  find  ?  We  should  find  a  hernia  with  the  structures  of  the  cord  lying  in  front 
of  the  sac  ;  nothing  more.  But  the  whole  discussion  is  now  beside  the  mark,  for  there 
is  no  reason  to  suppose  that  any  such  case  has  ever  existed. 

III.     DIRECT     INGUINAL     HERNIA. 

There  are  two  kinds  of  direct  inguinal  hernia,  one  of  which  is  caused  by  a  small 
congenital  sac  that  usually  comes  straight  through  the  conjoined  tendon  to  project 
at  the  external  ring.  The  other  form,  which  is  seen  with  great  frefjuency,  consists  of  a 
bulging  directly  through  the  posterior  wall  of  the  inguinal  canal  internal  to  the  epigastric 
vessels.  Often  it  is  associated  with  a  small  funicular  sac,  in  which  case  an  oblique 
depression  caused  by  the  deep  epigastric  vessels  will  divide  the  tumour  into  two  parts 
when  the  patient  is  examined  in  the  standing  position.  This  form  is  especially  liable 
to  appear  for  the  first  time  in  the  later  decades  of  life,  and  it  is  caused  by  congenital 
weakness  of  the  inusculature  in  the  inguinal  region.  It  is  the  only  form  of  spontaneous 
hernia  to  which  the  term  '  hernia  of  the  acquired  type  '  is  applicable,  for  it  is  the  only 
form  of  spontaneous  hernia  that  does  not  enter  a  sac  that  is  pre-formed.  The  question 
arises.  Why  should  the  muscles  of  this  region  be  unduly  weak  in  the  case  of  some 
individuals  ?  Further,  What  is  the  relationship,  if  any,  between  this  form  of  hernia  and 
the  oblique  form  ? 

I  venture  to  advance  the  following  line  of  reasoning  :    In  oblique  inguinal  hernia  the 
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failure  of  the  funicular  peritoneum  tt)  dose,  in  fact  all  the  various  developmental  accidents 
that  we  have  been  considering^,  must  be  regarded  as  evidence  of  developmental  deficiency. 
If  we  now  study  the  phenomena  presented  by  developmental  defects  elsewhere,  we  find 
always  that  the  arrestinji  inlluence,  whatever  may  be  its  nature,  involves  not  merely  an 
individual  structure,  but  a  i-e<>ion  ;  and  that  all  the  structures  of  the  region  are  liable  to 
l)e  implicated  in  varying  degrees. 

Almost  any  example  will  readily  illustrate  this  principle.  In  the  face,  for  instance, 
it  is  not  merely  that  the  jjalate  or  the  lip  fails  to  join  up,  there  will  usually  be  in 
addition  a  noticeable  arrest  of  development  seen  in  all  the  structures  of  the  region  ; 
and  their  arrest  is  found  to  be  very  variable  both  in  degree  and  distribution.  Some- 
times it  will  involve  the  bones  without  any  cleft  in  the  palate  at  all  ;  while,  again,  the 
})alate  will  be  cleft,  with  but  little  appreciable  deficiency  in  the  bones.  And  similar 
caprice  will  be  noted  elsewhere  whether  we  look  to  the  genito-urinary  region  or  the 
vertebral   canal. 

My  point  is  that  the  muscles  of  the  inguinal  region  are  liable  to  participate  in  the 
same  arresting  influence  that  determines  non-closure  of  the  fimicular  peritoneum,  but  that 
the  two  things  are  not  necessarily  associated  in  any  individual  case,  liy  this  I  mean 
that  we  may  have  an  open  funicular  peritoneum  with  perfectly  formed  muscles  :  we  may 
have  congenitally  weak  muscles  with  a  perfectly  closed  funicular  peritoneum  ;  and  we 
may  have  them  separately  or  together,  in  infinitely  variable  gradations.  And  just  as  the 
hernia  resulting  from  the  open  funicular  process  will  necessarily  be  an  oblique  hernia, 
so  the  hernia  resulting  from  muscular  weakness  will  necessarily  be  a  direct  hernia.  Nor 
need  we  wonder  that  this  form  of  hernia  should  be  peculiar  to  the  inguinal  region,  and 
solitary  in  the  body  ;  for  there  is  no  other  example  in  the  body  of  the  part  played  by 
nmscle  similar  to  that  played  by  the  'inguinal  sphincter'  in  the  prevention  of  hernia. 
Many  years  ago,  when  writing  upon  inguinal  hernia,  I  fell  into  error  by  failing  to  recognize 
the  true  relationship  between  oblicjue  and  direct  inguinal  hernia  ;  I  am  glad  to  have  this 
opportunity  of  acknowledging  and  correcting  my  mistake. 

I  nuist,  before  concluding,  allude  to  what  is  known  as  the  "  Saccular  Theory  of 
Hernia  *",  first  published  in  1906.  As  the  statement  of  a  great  general  principle  firndy 
based  on  truth,  it  has  gained  such  acceptance  as  it  was  bound  to  ;  but  I  have  never  been 
(piite  satisfied.  While  the  principle  has  been  accepted,  it  has  not  appeared  to  be  so 
helpful  in  the  actual  practice  of  surgery  as  I  hoped  it  would  be.  I  see  now  that  the 
principle  was  not  enough  ;  much  more  detail  was  essential,  and  it  was  lacking.  To  tell 
a  student  that  all  spontaneous  hernia;  depend  upon  the  presence  of  a  pre-formed  sac  does 
not  help  him  very  much  when  confronted  later  with  one  of  the  varieties  of  hernia  seen 
in  Groups  B  and  C.  Make  him  understand  that  the  variety  of  hernia  is  determined  by 
the  shape  of  the  sac  ;  show  him  correctly  what  the  shape  of  the  sac  really  is,  and  how  it 
has  come  about,  and  you  will  help  him  most  notably  ;  for  you  will  have  set  his  feet  upon 
the  only  path  that  can  lead  to  intelligent  and  confident  operating. 

To  supply  this  deficiency  has  been  one  of  the  objects  of  this  paper,  and  I  have  added 
a  'synopsis'  showing  the  relationship  of  all  the  varieties  of  oblique  inguinal  hernia,  in  the 
hope  that  it  may  perhaps  be  foimd  of  service  in  simplifying  for  teaching  purposes  what 
is,  without  doubt,  a  somewhat  complex  subject. 

SYNOPSIS     OF     THE     VARIETIES     OF     OBLIQUE     INGUINAL     HERNIA. 

Group  A. — The  processus  vaginalis  is  normal  in  shape.  The  two  varieties,  (1)  Total 
{Fig.  482),  and  (2)  Partial  {Fig.  483)  funicular  hernia,  are  the  result  of  imperfect 
obliteration  of  the  funicular  portion  of  the  processus  vaginalis. 

Group  B. — The  processus  vaginalis  is  distorted  by  implication  of  its  funicular  portion  in 
the  abdominal  wall,  with  lateral  sacculation  and  interference  with  the  descent  of  the 
testis.  Hence  arise  three  varieties  of  hernia,  viz.  Fig.  485,  Properitoneal  ;  Fig.  48C, 
Internniscular  ;    and  Fig.  487,  Superficial  inguinal. 
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Group  C. — The  processus  vaginalis  is  distorted  by  implication  of  its  testicular  portion 
in  the  abdominal  wall,  with  the  result  shown  in  Figs.  488,  489,  490.     The  character 


I'Ki.  4H'2. — Total  fuiiiculiu' 
hernia,  o.  Funicular  portion 
of  processus  vaginalis. 


Ik;.   183. — Partial  funicular 
hernia. 


I'Ki.    184. — Xo  liernia. 


~;:^ 


— ^^  eae _ 


Fig.  485.  —  Proi)eritoneaI 
hernia,  a.  Three  layers  of 
abdominal  muscles. 


Fig-  486. — Intermuscular 
hernia. 


Fig.  487. — Superficial 
inguinal  hernia. 


Fig.  488. — Hernia  magna. 
a.  Completely  open  funicular 
portion. 


Fig.  489. ^Infantile  liernia. 
b.  Partly  closed  furnicular 
portion. 


I'lO.    490. — Xo    hernia,    but 
potential  large  hydrocele. 


of  the  resulting  hernia  will    then  be  determined    by  the  behaviour  of   the  funicular 
portion  precisely  as  in  Group  A. 
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HYDRONEPHROSIS.  * 

By    CHARLES    A.    TANNETT,    London. 

Thkrk  is  a  larjic  group  of  cases  of  hydronephrosis  in  wliieh  the  dihitation  stops  short  at 
the  iireteropelvie  junction,  and  either  there  is  no  obvious  obstruction  at  that  point,  or 
the  factors  whicli  are  oenerally  accepted  as  producing  an  obstacle  to  tlie  urinary  outflow 
appear  quite  insullicient  to  play  the  part  assigned  to  them.  The  existence  of  these  cases 
has  been  recognized  by  many  surgeons.  Thus  Albarran  says,  "  in  a  large  number  of  cases 
the  orifice  of  the  ureter  in  the  pelvis  is  cupuliform,  normal,  or  even  enlarged  ",  but  he 
offers  no  explanation  of  this  anomaly.  Braasch  again,  on  page  126  of  his  book  on  pyelo- 
graphy, shows  the  photograph  of  a  hydronephrosis  in  which  he  says  that  no  cause  was 
found  for  the  obstruction  at  operation.  My  object  is  to  arrive  at  a  truer  conception  of 
the  genesis  of  these  upper  urinary  retentions  ;  to  review  modern  methods  of  recognizing 
incipient  hydronephrosis — for  upon  this  will,  in  the  main,  depend  the  success  of  treat- 
ment ;  and  finally  to  discuss  what  this  treatment  should  be  in  the  light  of  the  facts 
brought  forward. 

The  problem  may  well  be  defined  by  describing  the  salient  facts  in  the  clinical  aspect 
of  three  sufferers  from  this  interesting  pathological  condition. 

Case  1.- — A.  T.,  a  woman,  age  20,  had  an  acute 
attack  of  pain  in  the  right  loin  and  then  in  the  right 
iliac  fossa.  Vomiting  followed,  and  there  was  a  tem- 
perature of  100  and  a  pulse  of  100,  with  abdominal 
rigidity  on  the  right  side.  Cystoscopy  showed  the 
ureteric  orifice  to  be  normal  in  appearance  ;  a  specimen 
of  urine  from  the  right  kidney  was  quite  clear. 
Laparotomy  was  proceeded  with  ;  no  intra-abdominal 
inflammatory  lesion  was  discovered.  Right  kidney 
enlarged  and  situated  rather  low.  During  convales- 
een  e  pyelography  was  done  {Fig.  491)  and  hydro- 
nephrosis was  revealed.  Later,  operation  by  another 
surgeon.  Kidney  was  exposed.  An  abnormal  artery 
crossed  behind  the  ureter,  but  was  not  convincingly 
the  cause  of  the  obstruction  :  the  part  of  the  pelvis 
outside  the  renal  sinus  was  not  dilated.  Both  these 
findings  corroborate  the  information  furnished  by  the 
Ijyclojjraph.  for  there  is  no  dilatation  inuncdiately  above 
the  site  of  crossing  of  the  abnormal  artery,  as  one 
would  expect  in  a  hydronephrosis  of  such  degree  if 
that  had  been  the  cause.  The  kidney  was  freely 
mobile.     It  was  fixed. 


I'Ki-  i9\.-Case  1. 


Case  2. — S.  W.,  a  woman,  age  62.  Twenty  years  ago  she  had  had  her  right  kidney  fixed. 
During  the  year  following  this  operation  a  lump  appeared,  and  urine  was  aspirated  from  it  on  three 
oecjisions.  There  had  been  no  trouble  since.  One  year  ago  she  had  pain  in  the  left  side  of  the 
abdomen,  and  a  lump  apjjcared  which  she  noticed  to  vary  in  size.  She  was  admitted  to  St.  Clary's 
Hospital.  Clinical  diagnosis,  hydronephrosis.  On  cystoscopy  and  ureteral  catheterization  to  test 
the  function  of  the  right  kidney,  the  bladder  and  both  ureteric  orilices  appeared  normal.  I'rine 
of  S.G.  lOl.l  was  secreted  by  the  right  kidney,  but  the  urea  percentage  was  only  1-2,  an  indication 
that  nephrectomy  on  the  left  side  was  inadvisable.  At  operation  the  left  kidney  was  foim<l  t<» 
be  abnormally  mobile,  the  jjclvis  was  of  such  «limensions  that  it  was  eventually  plicated.  It 
wiis  opened  and  a  large-sized  bougie  was  found  to  pass  readily  from  the  pelvis  down  into  the 
ureter  and   bladder.     Nephropexy  was  performed.     Complete  relief  eight   months  later. 


•  Hunterian  Lecture  delivered  at  the  Royal  College  of  Surgeons  Feb.   10,    1922. 


510 


THE     BEITISH    JOUENAL    OF     SURGERY 


Case  3. — E.  A.,  a  woman,  age  45,  for  a  year  had  had  intermittent  pain  in  the  right  side  of  the 
abdomen.  There  was  tenderness  at  this  point,  extending  upwards  from  the  right  iliac  fossa  to 
the  right  costal  margin,  and  to  the  loin  behind.  No  tumour  could  be  felt.  Pye!ognm  taken 
{Fig.  492).     At  operation  there  was  a  distinct  narrowing  at  the  ureteropelvic  junction,  which  was 

incised  longitudinally  and  sewn  up  transversely,  followed 
by  a  nephropexy.  Some  leakage  from  the  fourth  to 
the  tenth  day  of  convalescence.  One  year  later  she 
was  quite  well,  and  had  had  no  further  symptoms. 

What  is  coninion  to  these  three  selected  cases, 
and  what  imjiresses  itself  so  forcibly  upon  an 
operator  who  is  entrusted  with  tlie  managem  nt  of 
hydronephroses  belonginji'  to  these  groups,  is  the 
fact  that  there  is  not  suflicient  mechanical  narrow- 
ing of  the  kidney  excretory  dnct  to  account  for 
urinary  retention  of  such  degree.  The  artery  in 
the  first  patient  had  existed  in  its  abnormal  position 
since  birth,  and  the  mobility  in  Case  2  was  in  all 
probability  of  long  duration.  Why,  then,  if  these 
agents  accounted  for  the  hydronepbrotic  condition, 
did  the  lesion  not  manifest  itself  until  the  age  of 
twenty  years  in  Case  1,  and  sixty-two  in  Ccisc  2? 
lie.  li)-.'.    Ca.se  2.  The  SBUic  jjcrtincut  (jucstion  may  be  asked  about  the 

third  patient  if  the  narrowing  at  the  uretcro-pelvic 
junction  be  regarded  as  a  congenital  and  not  as  an  acquired  formation.  The  answer 
is  to  be   found   in  tlie  study  of  the  anatomy  and  physiology  of  the  pelvis  and  ureter. 


I.  ANATOMY  AND  PHYSIOLOGY  OF  THE  PELVIS  AND  URETER. 

Anatomy. — The  anatomy  of  the  kidney  pelvis  has  been  studied  by  Ilyrtl,  Papin. 
Legueu,  Dissc,  by  dissection,  and  by  taking  casts  of  this  structure  when  distended  after 
death.  It  has  also  been  investigated  by  radiography  after  filling  the  renal  pelvis  with 
an  opaque  fluid,  in  excised  kidnej's,  and  by  pyelography  during  life.  The  last  method 
probably  gives  a  truer  picture  of  the  shape  of  the  living  pelvis,  whose  muscidar  walls 
have  a  tone  of  tlieir  own,  and  so  influence  its  conformation  :  but  the  method  cannot 
be  employed  systematically  in  healthy  individuals,  and,  indeed,  we  obtain  pictures  of 
distended  normal  living  pelves  only  when  a  wrong  diagnosis  has  been  made  and  a  suspected 
renal  lesion  is  proved  by  pyelography  to  be  a  lesion 
of  some  other  organ.  But  the  knowledge  thus 
gained  serves  to  check  observations  made  after  death. 
Typically  we  may  say  that,  on  being  traced  upwards, 
the  lu'eter  expands  into  a  funnel-shaped  structure 
which  soon  divides  into  two  segments  or  primary 
calices.  The  upper  oblique  one  carries  on  the  line 
of  the  ureter  ;  the  lower  one  branches  off  more  or 
less  horizontally.  The  oblique  calyx  is  long  and  thin, 
often  with  a  constriction  in  its  middle  ;  the  horizontal 
one  is  short  and  stimipy.  Each  primary  calyx  has 
opening  into  it  calices  of  the  second  order.  Branch- 
ing does  not  proceed  beyond  this  usually.  Sometimes 
there  is  a  third  primary  calyx.  Really  this  is  an 
unusually  large  secondary  calyx  which  opens  into  the 

horizontal    calyx,  occasionally  into  the  bifurcation  between  the  two  primary  calices,  or, 
exceptionally,  into  the  upper  calyx. 

The  arrangement  and  form  of  the  pelvis  and  calices,  however,  shows  a  very  wide 
range  of  variation  from  the  standard  type  which  is  shown  in  Fig.  493.  Thus  the  pelvis 
may  be  very  small,  the  ureter  appearing  to  split  almost  directly  into  two  primary  calices 
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(Fig.  494).  In  other  cases  tlu;  pelvis  is  larj^e  and  the  calices  are  sessile  in  their  insertion 
(Fig.  495).  An  ainjxillary  form  of  pelvis  is  deseribed  (IJraaseh,  Papin).  If  sueh  a 
variety  is  trnly  normal,  it  is  very  dilliciilt  to  distinguish  it  from  the  early  sta<;e  of  hydro- 
nephrosis. This  aspect  of  the  anatomy  of  the  renal  pelvis  will  be  returned  to  ajjain  when 
the  diaj^nosis  of  pelvic  abnormalities  is  considered. 

The  ureter  is  not  of  imiform  calibre  alonjj  its  lenfrth  :  there  are  thrc  narrowed  areas, 
between  which  are  two  fusiform  segments  called  the  hniibar  and  pelvic  ureteric  spindles. 
The  lowest  constriction  is  at  the  vesical  orifice,  the  middle  one  at  the  point  where  the 
ureter  crosses  tlie  iliac  vessels.  The  uppermost  narrowing  is  variable  in  ])osition  :  some- 
times it  is  situated  at  tiie  Junction  of  the  pelvis  and  ureter,  but  in  other  individuals  it  lies 
four  or  more  centimetres  below  the  upper  end  of  the  ureter,  which  is  funnel-shaped,  but 
yet  (juite  distinct  from  the  renal  pelvis  (Fig.  498).  A  fourth  constriction  has  been  described 
as  present  in  some  women  where  the  uterine  artery  crosses  the  ureter.     These  narrowings 

of  the  ureter  are  not  present  in  quadrupeds, 
but  appear  in  the  orthograde  apes. 


J'IC.    1!»4.  -Normil  jiclvi^jj  hilid  typo. 
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The  descriptions  of  the  structure  of  the  wall  of  the  ureter  vary  very  much,  and  there 
is  scarcely  any  reference  to  the  structure  of  the  pelvic  wall.  Thus,  KoUiker  describes  an 
external  longitudinal  coat  and  an  internal  circular  coat  in  the  upper  two-thirds  of  the 
ureter  ;  in  the  lower  one-third  another  longitudinal  coat  internal  to  the  circular  one. 
Henle  describes  an  outer  circular,  and  an  internal  longitudinal,  layer.  Disse  maintains 
there  are  three  coats  all  along,  two  longitudinal  layers  with  a  circular  one  between  tiiem. 

My  own  investigations  agree  with  the  description  of  Bohm,  Davidoff.  and  Huber. 
In  the  middle  and  ujjper  regions  of  the  ureter  there  is  a  thick  longitudinal  layer  with  a 
thin  external  circular  layer.  In  the  lower  one-third  another  and  much  less  imiform 
longitudinal  layer  appears  outside  the  circular  layer.  This  is  the  structure  in  the  adult. 
Immediately  after  birth,  sections  show  that  the  nuiscular  fibres  are  arranged  chiefly 
concentrically,  with  the  lumen  of  the  ureter  :  only  a  few  longitudinal  bundles  are  seen. 
Serial  sections  have  denionstrated  tiiat  these  longitudinally-running  bundles  are  circular 
ones  which  have-  bent  in  towards  the  lumen  and  turned  either  upwards  or  downwards. 
The  muscular  layers  are  not  nearly  so  regular  in  the  direction  of  their  fibres,  nor  so 
distinct  from  one  another,  as  in  the  alimentary  canal. 

The  nuiscular  wall  of  the  pelvis  of  the  kidney  is  thinner  than  that  of  the  ureter,  and 
the  bundles  of  fibres  interlace  in  all  directions.  There  is  no  demonstrable  anatomic 
sphincter  at  the  junction  of  the  pelvis  with  the  ureter. 

The  nerves  for  the  pelvis  and  upper  ureter  come  from  the  spermatic  plexus  ;  those 
for  the  lower  ureter  from  the  hypogastric  plexus.  They  are  all  non-medullated.  A 
plexus  is  formed  under  the  outer  fibrous  tunic,  but  ganglion  cells  are  only  fovmd  at  the 
two  extremities  of  the  duct.  From  the  plexus  fibres  go  to  the  muscular  coat  and 
the  mucosa. 
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Physiology. — The  ureter  is  not  a  passive  channel  conveying  urine  from  the  kidney 
towards  the  bladder.  It  has  an  activity  of  its  own,  forcing  the  urine  along  by  peri- 
staltic contractions,  not  continuously,  but  intermittently  and  with  a  rhythm  more  or 
less  constant.  This  muscular  contraction  was  first  studied  by  Englemann  in  rabbits, 
cats,  and  dogs,  in  1869,  and  although  many  others  have  also  investigated  it,  the 
physiological  mechanism  is  still  far  from  clear.  A  rather  pretty  demonstration  of  ureteric 
peristalsis  can  be  given  by  inserting  a  long  needle  from  the  skin  surface  through  the 
convex  border  of  the  kidney  into  the  pelvis  of  an  anaesthetized  rabbit  (urethane),  and 
injecting  13  per  cent  sodium  iodide  whilst  the  animal  is  observed  under  the  x  rays.  The 
opaque  fluid  is  seen  to  fill  out  the  pelvis  and  to  be  passed  by  vigorous  waves  down 
the  ureter. 

The  method  of  excitation  and  the  factors  influencing  ureteric  activity  remain  in 
doubt,  because  experiments  have  given  such  equivocal,  and  sometimes  opposite,  results 
in  the  hands  of  different  observers.  Certainly  the  frecjuency  of  contractions  of  the  ureter 
has  no  very  close  relation  with  the  volume  of  urine  secreted  in  a  given  time.  This  can  be 
established  by  simple  inspection  in  cases  of  exstrophy  of  the  bladder.  The  jet  of  urine 
is  more  or  less  abundant  according  to  circumstances.  There  is  a  certain  increase  in  the 
frequency  of  expulsion  when  the  secretion  of  urine  is  more  profuse  ;  but  the  rate  of 
contraction  is  not  to  be  hurried  beyond  a  certain  point.  As  Englemann  showed,  there 
is  a  refractory  period  to  stimulation.  In  the  normal  bladder  it  is  found  by  observation 
with  the  cystoscope  that  peristaltic  contractions  take  place  at  somewhat  irregular  intervals. 
About  twenty  seconds  is  a  very  usual  period  to  elapse  between  two  ureteric  discharges  : 
but  often  there  will  be  a  long  pause  of  several  minutes  ;  or  again,  the  ejaculation  of  urine 
may  take  place  five  times  in  a  minute.  These  variations  seem  to  depend  upon  nervous 
reflexes,  powerful  amongst  which  are  those  set  up  by  the  necessary  instrumentation.  The 
rhythmical  power  of  contraction  appears  to  be  a  property  inherent  in  the  ureter  just  as 
it  is  in  the  heart,  and,  like  this  organ,  it  is  not  necessary  that  fluid  should  be  propelled  in 
order  that  contractions  may  take  place  ;  for  if  the  pelvis  of  the  kidney  be  severed  from 
the  ureter  exi)erimentally,  peristalsis  continues  to  take  place  in  this  latter  structure 
imaltered.  Moreover,  I  have  observed  by  cystoscopy  the  vesical  portion  of  the  ureter 
to  contract  months  after  a  nephrectomy  had  been  performed.  This  innate  tendency  to 
rhythmical  muscular  contraction  is  exhibited  well  by  excised  ring  preparations  of  ureteric 
segments  in  Locke's  solution.  D.  I.  Macht,  in  particular,  has  investigated  the  properties 
of  ureteric  muscle  in  animals  and  man  by  this  method.  He  found  that  ureteric  muscle 
contracts  better  if  a  little  urine  is  added  to  the  Locke's  solution  or  if  the  solution  is 
slightly  acid.  I  cannot  agree  with  him  that  this  approaches  the  conditions  existing  in 
the  body.  The  muscular  wall  of  the  ureter  is  never  bathed  during  life  by  urine  or  an  acid 
fluid.  These  two  factors  can  only  act  through  the  medium  of  nerves  in  the  mucous 
membrane.  Macht  also  showed  that  epinephrin  stimulates  ureteric  peristalsis  in  the  pig's 
ureter,  and.  if  in  suflicient  concentration,  causes  it  to  go  into  tetanic  spasm. 

Fig.  496  is  a  tracing  obtained  from  two  rings  of  muscle,  one  from  above  the  uretero- 
pelvic  junction,  and  one  from  the  ureter  just  below,  cut  from  the  excised  kidney  of  a  man. 
Simple  Locke's  solution,  oxygenated,  and  at  body  temperature,  was  used.  After  one  hour 
and  a  quarter  the  ureteric  ring  began  to  contract  spontaneously,  two  contractions  at  a 
time,  at  long  intervals.  But  the  addition  of  adrenalin  caused  regular  and  more  frequent 
contractions  to  take  place  until,  apparently,  the  muscle  was  exhausted.  There  was  no 
tendency  to  tetanus.  The  lower  tracing  is  from  the  pelvis.  No  spontaneous  contractions 
occurred  in  this,  but  adrenalin  acted  as  a  stimulus,  and  there  was  regular  movement 
of  the  lever.  These  contractions  took  place  at  a  rate  nearly  twice  that  of  the  ureter. 
It  is  clear  that  the  pelvis  has  an  innate  tendency  to  rhythmic  contractions  just  as  has 
the  ureter,  and  it  is  cfjually  interesting  that  a  normal  constituent  of  the  blood  (epinephrin) 
acts  as  an  excitant  of  ureteric  contraction. 

Whilst  peristalsis  of  the  ureter  appears  to  arise  in  this  structure  itself,  it  is  very  much 
under  the  influence  of  extrinsic  nervous  impulses.  Opening  the  abdomen  seems  to  inhibit 
peristalsis  of  the  ureter  just  as  it  does  of  the  intestinal  wall,  and  no  cystoscopist  can  doubt 
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tlie  iiilliu'iicc  of  his  inanipiiltitions  upon  ureteric  activity.  Section  of  the  splanchnics  in 
my  hands  has  <>ivcn  conflicting  results,  no  doubt  because  the  experiment,  ()win<>;  to  the 
operation  of  factors  unknown,  could  not  be  reduced  to  its  simplest  terms, 

Protopopow  found  that  stimulation  of  the  i)cri[)heral  end  of  the  splanchnics  led  to 
acceleration  and  strcn<>theninj>'  of  contractions,  whilst  Stern  sometimes  got  augmentation, 
but  usually  inhibition.  Probably  there  are  both  kinds  of  nerve  fibres  running  in  the 
splanchnics. 

Dissimilar  Functions  of  the  Renal  Pelvis  and  Ureter. — A  very  cursory  consideration 
of  the  salient  facts  of  renal  secretion  and  discharge  leads  us  to  the  conclusion  that  these 
two  divisions  of  the  kidney  duct  are  separate  functional  entities.  That  the  passage  of 
m-ine  down  the  renal  tubules  into  the  pelvis  is  continuous  is  a  simple  fact  of  physiology  : 
that  the  passage  of  urine  from  the  ureter  into  the  bladder-  is  an  intermittent  process  is 
an  every-day  cystoscopic  observation.  How  is  it  tliat  a  continuous  trickle  into  one  end 
of  the  (hict  becomes  an  interrupted  efflux  from  the  other  ?  The  explanation  resides  in  tlie 
fact  that  the  pelvis  acts  as  a  temporary  reservoir  for  the  secreted  urine,  being  separated 
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from  the  ureter  by  muscular  contraction  at  the  lU'cteropelvic  junction.  At  certain 
intervals  the  pelvis  contracts,  and  witfi  this  contraction  there  is  a  relaxation  at  the 
ureteropelvic  junction  ;  urine  passes  into  the  ureter  and  is  carried  onwards  by  a  true 
peristaltic  wave. 

Confirmatory  evidence  has  been  sought  to  test  the  truth  of  this  conception  of  a  uretero- 
pelvic sphincter.  A  rabl)it  was  anaesthetized  with  chloral  and  the  ureters  were  exposed 
by  a  median  laparotomy.  Peristalsis  was  observed  taking  place  in  each  of  them.  The 
bladder  having  l)een  opened,  a  small  glass  cannula  was  introduced  into  the  left  ureter  and 
I^ocke's  solution  allowed  to  trickle  in  under  low  hydrostatic  pressure.  The  ureter  was 
seen  to  dilate  gradually,  and  i)eristalsis  to  weaken.  Finally,  the  dilated  ureter  ceased  to 
contract  at  all,    but   the  dilatation   stopped   at  the   ureteropelvic  junction. 

I  liave  also  obtained  evidence  of  a  local  sphincteric  action  at  tliis  point  by 
inserting  a  fine  cannula  through  the  convex  border  of  the  kidney  into  the  pelvis. 
In  one  experiment  the  pelvis  distended  without  tlie  ureter  ;  in  others,  over-distention 
of  j)elvis  and  ureter  was  followed   by  a  localized  spasm  at  the    uretero-pelvic  junction.* 

.John  Caulk  has  recently  described  a  case  of  hydro-ureter  due  to  constrict  on  of  the 
ureter  close  to  the  bladder.  The  ureter  was  enormously  dilated  :  it  measured  one  and 
a   half  inches  in  diameter  from   the   bladder  to  the   kidney  pelvis,   and  contained  eight 


*  Certain  factors,  the  nature  of  which  I  have  been  unable  to  determine,  sometimes  interfere  with  this 
reaction.     It  is  easier  to  elicit  the  sspawm  by  distension  from  above  than  by  injection  from  below. 
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ounces  of  urine.  Pyelograms  showed  that  there  was  not  the  shghtest  dilatation  of  the 
renal  pelvis.  After  incision  of  its  vesical  orifice,  the  ureter  returned  to  its  proper  calibre 
and   exhibited   normal    peristalsis.      This    is    a    pretty    demonstration    of  a    ureteropelvie 

sphincter — thouoh  not  recognized  as  such  by  Caulk. 
The  pyelogram  (Fig.  497)  I  think  also  tends  to 
support  tiiis  view.  The  catheter  discharaing  opaque 
fluid  into  tlie  ureter  has  distended  tlie  upper  seg- 
ment of  this  channel  and  passed  tlience  through 
the  ureteric  sphincter,  s])asmodically  contracted 
r  und  a  stone,  into  the  renal  pelvis.  At  operation 
the  ureteric  wall  at  the  site  of  impaction  of  the 
calculus  was  unaltered,  apparently,  and  the  fact 
that  urine  could  escape  and  the  opaque  fluid  gain 
entrance  past  the  stone,  shows  that  the  constriction 
seen  in  the  pyelogram  is  spasmodic  in  nature. 

That  there  are  such  cases  of  hydronephrosis 
as  that  cited  at  the  beginning  of  this  thesis,  where 
at  oj)eration  a  fair-sized  bougie  would  pass  easily 
down  to  the  bladder,  the  pelvis  of  the  kidney 
alone  being  distended,  is  evidence  of  a  distinction 
of    function    between    the    two     segments    of     the 

FlO.   407.— Showi  1!,'  s.),!-^!!!  round   a  stone  at  ki,lnpvr    Auo\ 

the  uretcro-iK'lvic  jiitictioii.  ivuxin^v     \iii<^i. 


11.  THE  BEARING  OF  THE  FOREGOING  DATA  UPON  THE  CONCEPTION 
OF  THE  GENESIS  OF  HYDRONEPHROSIS. 

If  we  keep  in  mind  the  physiological  mechanism  by  which  urine  is  transferred 
from  the  kidney  to  the  bladder,  we  shall  be  able  to  realize  how  disturbances  of  this 
mechanism,  or  of  its  relation  to  renal  function,  may  throw  such  a  strain  upon  the  renal 
pelvis  that  dilatation  will  result.  Let  us  suppose  that  a  continued  polyuria  takes  place, 
so  that,  during  a  given  time,  urine  flows  into  the  pelvis  in  (juantity  beyond  the  normal 
limits.  Remembering  that  this  structure  tends  to  contract  at  definite  intervals  ;  that 
its  rhythm  is  not  to  be  hurried  beyond  a  certain  point,  being  largely  independent  of  the 
tension  of  its  walls  ;  and  that  it  is  functionally  separated  from  the  ureter  by  a  sphincter  ; 
it  can  readily  be  seen  that  the  pelvis  may  be  vmable  to  transfer  to  the  ureter  as  much  urine 
as  flows  into  it  from  the  kidney.  It  must,  then,  perforce  dilate.  Dilatation  from  over- 
distention  would  take  place  more  easily  in  the  pelvis  than  in  the  ureter  because  of  its 
thinner  nuiscular  walls.  This  is  no  mere  hypothesis  without  foundation.  Hydronephrosis 
without  demonstrable  mechanical  obstruction  is  well  known  to  occur  in  diabetes,  and 
Thomson  Walker  has  observed  that  the  attacks  of  pain  in  primary  hydronephrosis,  which 
are  due  to  a  rapid  temporary  distention  of  the  renal  pelvis,  are  likely  to  occur  after  large 
quantities  of  fluid  hive  been  imbibed.  But  polyuria  itself  and  unaided  is  probably  a 
rare  cause  of  hydronephrosis.  An  abetting  cause  is  some  obstruction  at  the  uretero- 
pelvie junction.  The  alleged  causes  of  such  hindrance  at  the  pelvic  outlet  are  impacted 
calculus,  a  congenital  valve,  kinking,  stricture,  and  an  abnormal  renal  artery.  To 
these  I  would  add  spasm  ;  whether  this  is  due  to  irritation  of  the  kidney  or  pelvic  wall — 
perhaps  by  some  change  in  the  composition  of  the  urine — or  to  an  extrinsic  nervous  reflex, 
I  am  unable  to  say. 

The  Dietl's  crises  of  the  dropped  kidney  or  the  strictured  ureter  can  be  explained 
in  their  intermittency  by  the  two  contributory  causes,  polyuria  and  ureteropelvie 
sphincteric  spasm,  acting  either  alone  or  in  combination.  That  the  obscure  cases  of 
hydronephrosis  without  mechanical  narrowing  have  a  similar  origin  would  now  seem  to 
be  clear  and  their  genesis  understandable. 

Abnormal  Narrowing  at  the  Ureteropelvie  Junction  as  a  Cause  of  Hydro- 
nephrosis.— Amongst     the    cases    met    with    clinically,    this    is    the    commonest    cause    of 
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obstruction  at  the  upper  extremity  of  the  ureter.  The  hydronephrosis  due  to  it  rarely 
eonies  on  luitil  adult  hfe  is  reached.  This  fact  has  been  re«farfied  as  a  dillieulty  in 
acceptin<j  the  stricture  as  having  a  developmental  origin,  as  being  an  exaggeration  of  that 
local  failure  to  increase  in  calibre  which  is  a  normal  phenomenon  of  ureteric  growth, 
(leraghty  and  Frontz  niaintain  that  there  are  always  to  be  found  signs  of  an  old  inflam- 
matory process  in  the  ureteric  wall  if  a  careful  examination  is  made.  I  cannot  agree 
with  this  statement.  Sections  were  made  by  Dr.  K.  II.  Kettle  of  the  strictured  part  of 
the  ureter  in  a  specimen  of  a  large  hydronephrosis  which  I  removed.  He  reported  that 
there  were  no  histological  signs  of  the  fibrosis  of  repair  in  the  ureteric  wall.  I  have  cut 
another  specimen  :  it  also  fails  to  show  evidence  of  a  previous  infhunmatory  pr.cess. 
It  seems  more  correct  to  legard  these  strictures  as  devel()})mental  and  not  inflammatory, 
and  this  conclusion  is  more  easy  of  acceptance  in  the  light  of  the  facts  brought  forward 
above,  whereby  it  can  be  imderstood  how  the  resulting  hydronephrosis  need  not  appear 
until  late  in  life. 

Hydronephrosis  due  to  an  Abnormal  Renal  Vessel.  I  believe  that  the  abnormal 
renal  artery  going  to  the  lower  pole  of  the  kidney  plays  such  a  subordinate  part  in 
the  jiroduetion  of  hydronephrosis  that  it  is  doubtful 
whether  it  should  be  included  in  the  list  of  causes 
of  this  condition.  This  vessel  may  run  in  front  or 
behind  the  ureter,  which  may  be  foimd  to  be  kinked 
over  the  vessel  when  the  uronephrosis  is  exposed  at 
operation.  At  a  first  glance  it  is  tempting  to  suppose 
that  the  artery  is  the  cause  of  the  obstruction.  A 
closer  inspection  frequently  reveals  the  fact  that  the 
part  of  the  ureter  proximal  to  the  kink  is  no  more 
dilated  than  that  part  distal  to  it.  This  was  so  in 
the  patient  whose  pyelogram  is  depicted  in  Fig.  504. 
The  abnormal  artery  and  vein  formed  a  very  dense 
cord  across  the  front  of  the  ureter,  which  ran  upwards 
from  its  origin  to  loop  over  them.  The  ascending  part 
was  adherent  to  the  dilated  pelvis.  When  these 
adhesions  were  divided  and  the  ureter  was  straightened 
out,  the  real  obstruction  was  seen  to  be  a  narrowing 
at  the  ureteropelvic  junction.  The  state  of  affairs  was 
almost  exactly  that  seen  in  Fig.  498.  which  is  from  a 
specimen  in  the  St.  Mary's  Hospital  museum.     In  such 

patients  obviously  the  uronephrosis  forms  first,  and  the  distended  pelvis  enlarging 
downwards  carries  the  commencement  of  the  ureter  with  it,  thus  bringing  about  the 
kinking  over  the  abnormal  vessels.     The  adhesions  are  secondary. 

The  Congenital  Valve  as  a  Cause  of  Hydronephrosis. — The  frequency  of  this 
fold  at  the  ujjper  ureteric  aperture  has  been  over-estimated.  Probably  it  is  a  very  rare 
c  use  of  hydronephrosis,  and  I  have  been  unable  to  find  a  specimen  of  it.  It  must  not 
be  confused  with  the  secondary  valve,  the  result  of  the  hydronephrosis  itself.  Once 
formed,  the  latter  is  a  great  obstructing  factor  ;  but  it  is  not  the  originator  of  the 
hydronephrosis. 

Nephroptosis  as  a  Cause  of  Hydronephrosis. — A  movable  kidney  is  not  imcom- 
monly  associated  with  hydronephrosis,  and  in  jjyelograms  the  upper  end  of  the  ureter  is 
usually  found  to  be  curved.  A  double  bend  is  most  characteristic.  These  kinks  are 
conunonly  supposed  to  be  the  cause  o  the  hydronephrosis,  but  the  pathology  is  not  so 
simple  as  this.  In  the  first  place  the  kinks  are  not  sufliciently  acute.  A  very  sharp  bend 
is  necessary  to  obstruct  a  muscular  tube  such  as  the  ureter  ;  for  though  there  may  be 
some  resistance  due  to  the  kink,  when  a  peristaltic  wave  forces  fluid  along  it  there  is  a 
tendency  for  the  ureter  to  be  straightened  out,  just  as  a  bent  rubber  tube  uncurls  with 
the  forcible  passage  of  water  through  it.  Should  the  bend  in  the  ureter  be  fixed  by 
adhesions,   this   facilitation   by   straightening  cannot   take   place.     Such  kinks   are   found. 
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but  not  very  commonly.  An  approximation  to  this  condition,  however,  probably  occurs 
in  the  movable  kidney.  The  partial  obliteration  of  a  kink  at  the  ureteropelvic  junction 
mi^'ht  only  be  possible  by  a  slight  elevation  of  the  dropped  kidney,  for  which  the  propul- 
sive force  of  the  pelvic  contraction  is  ludicrously  inadequate.  The  kink  is  potentially 
fixed  by  the  weight  of  the  kidney.  But  admitting  such  an  etiology,  there  are  still  a 
number  of  cases  to  be  accounted  for  in  which  the  bends  are  not  acute  enough  to  cause 
obstruction.  In  these  I  suggest  there,  is  a  spasm  at  the  ureteropelvic  junction  set  up 
reflexly  by  a  dragging  on  the  renal  plexus.  On  this  hypothesis  the  conditions  found 
in  Case  2,  cited  above,  and  the  resulting  cure  by  operation,  can  be  explained.  The 
pyelogram   of  a   similar   case    in   a   girl,    age    24,    is    shown   in   Fig.   499. 


1'"1G.  4<nt.— Obstnictioii 
pelvic  jutictiDii  in  a 


aiifed  by  sIlil!^m  at  uretero- 
ilmormaily  movable  kidney. 


Fk;.  600. — Obstnu'lion   wiuseu  ly  impacted 
stone. 


Impacted  Calculus  as  a  Cause  of  Hydronephrosis. — This  is  a  very  common 
cause,  the  stone  becoming  lodged  in  the  naturally  narrow  ureteropelvic  junction.  The 
intermittent  obstruction  necessary  for  the  production  of  the  uronephrosis  is  due  to  a 
variation  in  the  spasm  of  the  ureteric  wall  at  the  site  of  impaction  which  I  have  shown 
takes  place  under  these  circumstances  (Figs.  497  and  500). 

Other  Causes  of  Hydronephrosis  at  the  Ureteropelvic  Junction. — A  calculus 
after  lodging  at  this  point  may  pass,  leaving  behind  it  an  ulcer  which,  cicatrizing,  produces 
an  inflammatory  fibrous  stricture.  Hydronephrosis  will  result.  A  periureteritis  may 
infiltrate  the  wall  of  the  ureter,  rendering  it  rigid,  or  actually  narrowing  it,  in  both  cases 
causing  an  obstruction.  A  very  unusual  state  of  affairs  was  that  in  a  man  admitted  to 
St.  Mary's  Hospital  last  year  with  a  large  swelling  in  the  left  side  of  his  abdomen.  At  the 
operation  a  hypernephroma  was  found  in  the  left  kidney.  The  large  hydronephrosis  was 
due  to  the  growth  plugging  the  ureter. 


III.    THE     CLINICAL     FEATURES     OF     EARLY     HYDRONEPHROSIS. 

Characteristically,  in  early  stages,  hydronephrosis  is  accompanied  by  attacks  of  pain 
which  correspond  to  the  periods  of  greater  distention.  The  pain  is  acute  and  is  often 
referred  first  to  the  iliac  fossa.  Nearly  always  it  is  felt  also  in  the  loin  ;  much  less  often 
it  radiates  to  the  outer  side  of  the  thigh  or  genitals.  Vomiting  occurs  after  the  onset  of 
the  pain.  The  pulse  and  temperature  may  be  raised.  There  may  be  superficial  tender- 
ness in  the  iliac  fossa,  but  deep  tenderness  is  foimd  in  the  renal  angle  behind  and  under 
the  costal  margin  in  front,  unless  the  kidney  is  situated  lower.  A  tumour  is  by  no  means 
always  to  be  felt,  as  it   is  often  imder  the  ribs  and  inaccessible,  at  or  the  time  of  the 
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examination  the  hydroneplnosis  nuiy  he  empty  and  the  sae  eollapsed.  The  urinary 
signs  are  very  inconstant  and  very  often  hieking.  They  are  frecjueney  with  scanty  urine 
(hn-ing  the  attack,  and  a  polyuria  afterwards.  As  a  rule  these  attacks  are  not  accom- 
panied by  renal  lKemorrha<ie  and  there  is  no  alteration  in  the  urine. 

A  rare  first  syn>j)tom  is  lurmaturia.  A  lady,  a<je  4S,  had  for  some  months  complained 
of  pain  in  the  left  side  of  the  back  and  abdomen.  The  pain  was  not  acute  nor  in  attacks. 
One  day  she  pass  d  a  large  quantity  of  blood  in  the  urine  without  pain.  A  skiagram  did 
not  reveal  a  stone.  There  was  no  timiour  to  be  felt  in  the  abdomen  when  I  cystoscoped 
her  a  few  d  ys  later,  and  the  bladder  and  ureteric  orifices  were  normal  in  appearance,  the 
effluces  being  quite  clear.  A  few  weeks  later  another  profuse  ha^maturia  occurred,  and 
it  was  only  wit  much  irrigation  that  a  view  of  the  interior  of  the  bladder  could  be 
obtained  :  the  haemorrhage  was  then  seen  to  be  pouring  out  of  the  left  ureteric  orifice. 
A  diagnosis  f  renal  growth  was  made,  but  at  the  operation  the  kidney  was  discovered 
to  be  simply  a  collapsed  flaccid  hydronephrosis.  The  cause  of  the  hydronephrosis  was 
a  narrowing  at  the  ureteropelvic  junction,  but  the  aperture  was  not  of  very  narrow  calibre 
and  was  freely  permeable. 

IV.    THE     DIAGNOSIS     OF     EARLY     HYDRONEPHROSIS. 

The  symptoms  described,  apart  from  the  presence  of  a  renal  tumour,  will  justify  the 
surgeon  in  doing  no  moi*e  than  suspect  the  presence  of  early  renal  retention.  Confirma- 
tion can  be  obtained  only  by  cystoscopy  and  pyelography.  On  cystoscopy  the  bladder 
usually  has  a  normal  appearance.  Fenwick  described  a  lengthening  of  the  ureteric  slit 
on  the  side  of  the  hydronephrosis,  but  this  is  not  a  sign  upon  the  absence  of  which  any 
reliance  can  be  placed.  The  ureteric  orifice  may  appear  absolutely  normal.  There  may 
be  no  efflux  at  all  if  the  hydronephrosis  is  closed  ;  but  frequently  the  ureter  is  seen  to  be 
discharging  in  the  usual  fashion,  especially  in  the  intermittent  cases.  A  catheter  should 
be  p  ssed  up  the  ureter.  This  instrument  may  be  arrested  at  the  site  of  the  obstruction, 
but  this  is  by  no  means  always  the  case.  Very  often  it  will  be  possible  to  penetrate 
through  the  narrowed  portion  to  the  pelvis.  Care  must  be  taken  not  to  diagnose  a 
stricture  of  the  ureter  at  a  site  where  no  pathological  constriction  exists.  In  women 
especially,  the  point  of  the  catheter  is  apt  to  be  brought  to  a  standstill  at  the  level  of  the 
iliac  vessels,  and  less  often  at  the  point  where  the  uterine  artery  crosses  the  ureter.  A 
smaller-sized  catheter  (No.  5  instead  of  No.  6)  will  almost  always  get  through.  When 
the  catheter  reaches  the  pelvis,  urine  flows  out  in  continuous  drops,  and  a  large  (luantity 
is  collected  in  a  short  time.  This  will  almost  suffice  to  complete  the  diagnosis.  There 
is  one  other  sign.  When  the  pelvis  is  empty,  saline  may  be  allowed  to  run  in  :  a  large 
fpiantity  can  be  instilled  into  the  pelvis  before  the  conscious  patient  will  complain  of  pain. 
Hut  this  is  no  reliable  measure  of  the  capacity  of  the  renal  pelvis,  for  the  fluid  can  escape 
easily  beside  the  small-sized  catheter  into  the  bladder.  When  the  pelvis  is  not  dilated 
the  tension  in  it  soon  rises,  so  that  pain  is  quickly  complained  of.  A  pelvis  which  has  been 
repeatedly  stretched  by  attacks  of  retention  can  be  distended  without  pain  to  a  degree 
far  greater  than  a  normal  pelvis  will  tolerate.  Pyelography,  however,  gives  the  best 
information  as  to  the  size  and  conformation  of  the  pelvis.  In  studying  the  radiographs 
it  is  very  necessary  to  have  a  mental  picture  of  the  various  forms  which  the  normal  pelvis 
assumes,  and  again  it  is  essential  to  know  what  constitutes  a  deviation  from  the  normal. 
When  the  distention  is  of  moderate  or  great  degree  there  can  be  no  hesitation  in  coming 
to  a  conclusion  that  the  condition  is  pathological  ;  but  in  early  cases  it  is  not  always 
easy  to  decide.  Three  deviations  from  the  normal  shadow  have  been  emphasized  as 
characteristic  of  early  hydronephrosis.  They  are  :  (1)  Broadening  of  the  bases  of  the  larger 
calicos  ;  (2)  Clubbing  of  the  extremities  of  the  calices  ;  and  (.3)  Sagging  of  the  lower 
border  of  the  pelvis. 

The  broadening  of  the  necks  of  the  calices  (see  Fig.  500)  is  a  reliable  sign,  but  con- 
siderable dilatation  can  take  place  without  its  being  present,  as  can  be  seen  by  referenei-  to 
Fig.  500.     This  shadow  is  very  characteristic  of  a  certain  form  of  hydronephrosis  in  which 
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the  brunt  of  the  back-pressure  seems  to  fall  upon  the  calices,  the  pelvis  retaining  its  normal 
shape  and  size.  In  the  imaltered  kidney  the  extremities  of  the  shadows  of  the  calices 
present  an  indentation  due  to  the  projections  of  the  apices  of  the  pyramids.  In  hydro- 
nephrosis the  pyramids  become  flattened,  and,  in  'consetjuence,  the  corresponding  indenta- 
tions in  the  calical  shadows  disappear.  Fig.  491  is  a  good  example.  But  too  much  stress 
has  been  laid  upon  this  sign  as  indicative  of  early  hydronephrosis.  One  has  only  to 
to  examine  kidneys  removed  post  mortem  where  there  is  evident  hydronephrosis,  to  be 
convinced  that  the  obliteration  of  the  projections  of  the  apices  of  the  pyramids  into  the 
terminal  cali  es  is  not  an  early  sign.  A  glance  at  Fig.  506  will  also  show  that  this  is  so. 
The  sagging  of  the  lower  border  of  the  pelvic  outline  is  seen  in  Figs.  504  and  500.  But. 
again,  this  is  not  present  in  the  large  hydronephrosis  in  Fig.  491  nor  in  Fig.  492.  I 
should  like  to  call  attention  to  another  deviation  in  the  outline  of  the  pelvic  shadow 
which  I  think  is  never  seen  in  the  normal.  It  is  a  bulging  of  the  inner  side  of  the  pelvis 
towards  the  spine,  beginning  at  the  upper  end  of  the  ureter.  With  the  inner  border  of 
the  pelvis  the  emerging  ureter  forms  an  angle  open  towards  the  spine.  A  normal  pelvic 
shadow  on  its  inner  border  runs  directly  into  the  ureter  almost  in  a  straight  line  {Fig.  495). 
or  makes  an  angle  in  the  opposite  direction  {Figs.  493  and  494).  This  bulging  of  the 
inner  wall  of  the  pelvis  with  an  angle  oj)en  towards  the  spine  is  seen  in  Figs.  506,  492, 
497,  and  504.  It  is  a  valuable  and  reliable  sign.  It  is  also,  I  think,  what  those  writers 
mean  who  talk  about  an  alteration  in  the  angle  of  insertion  of  the  ureter.     It  is  not  the 

ureter   that   is   at   fault,    but    a    pathological 
bulging  inwards  of  the  pelvis. 


Via?.  501.  502. — To  illustrate  the  difliculty  in  reading'  pyelotrrarns. 

I  should  like  now  to  direct  attention  to  Figs.  501  and  502,  because  they  demonstrate 
well  the  difliculty  in  interpreting  pyelograms.  In  Fig.  501  it  will  be  seen  that  there  is  the 
bulge  towards  the  spine  beginning,  and  a  certain  broadening  of  the  bases  of  the  calices. 
Is  this  an  early  case  of  hydronephrosis  ?  Many  authorities  might  regard  this  shadow  as 
not  transgressing  the  normal  limits,  but  I  am  not  so  certain  of  this.  The  patient  had  had 
attacks  of  right-sided  pain  which  were  supposed  to  be  appendicular.  I  did  not  think 
the  pyelograph  justified  cutting  down  on  the  kidney.  A  surgeon  operated  and  removed 
an  appendix  which  showed  no  trace  of  disease  inside  or  out.  No  other  abnormality  in 
the  abdomen  or  pelvis  was  discovered.  Fig.  502  is  a  shadow  in  a  woman  who  had  repeated 
attacks  of  pain  in  the  back  and  left  side.  The  necks  of  the  calices  are  still  narrow,  but 
there  is  an  absence  of  indentations  into  the  calices,  and  the  upper  group  turned  forwards 
(or  backwards)  seem  to  form  a  larger  shadow  than  should  normally  be  there.  The  lower 
border  of  the  pelvic  shadow  shows  the  beginning  of  sagging.  Here  again  I  was  uncertain, 
and  decided  against  exploratory  operation.  I  hope  to  follow  the  further  history  of  these 
two  natients. 

As  in  other  instrumental  aids  to   diagnosis,   when   considering  the  pyelogram,   and 
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judfjino-  wlu'tlur  or  not  tlu-  sliadovv  is  |)atholo<>ical  in  shape,  (hie  \vei<>iit  must  lie  <riven  to 
the  ehnieal  liistory.  Tlie  pelvis  is  variable  in  outhne  within  consideral)le  hniits  ;  and  it 
is  not  always  easy  for  the  radiofjrapher  to  say  when  these  boundaries  liave  been  trans- 
jjressed.  I'ndtr  sueh  eireunistanees  a  careful  review  of  the  symptoms  nuist  be  made. 
These,  if  ambi<>uous,  will  [)oint  to  the  necessity  of  later  study  of  the  case  in  the  event  of 
their  recurrence,  but  if  distinctive  will  confirm  the  suspicions  aroused  by  the  radioj^ram. 
Dilliculty  in  diajinosis  of  early  hydronephrosis  is  most  likely  to  occur  when  it  is  the 
ii{>ht  kidney  which  is  affected,  for  in  this  case  it  must  be  distinguished  from  appendicitis, 
cholecystitis,  and  torsion  of  a  mobile  ca;cum.  A  careful  consideration  of  the  history  of 
the  attacks  will  lead  the  surjjeon  to  suspect  one  or  other  condition  ;  but  if  consulted 
between  attacks,  physical  si<>-ns  may  be  absolutely  lackin<>'  in  an  ordinary  clinical  exam- 
ination. Particularly  confusinfi'  is  the  story  of  attacks  of  torsion  of  a  prolapsed  mobile 
ca'cum.  for  there  is  a  histt)ry  of  a  lump  appearinj;  in  the  abdomen  which  goes  with  the 
cessation  of  the  ])ain.  This  tumour,  however,  is  lower  than  the  usual  kidney  swelling. 
There  is  no  pain  in  the  back.  If  seen  during  the  attack  the  nature  of  the  swelling  is 
evident  :  it  is  tense,  resonant,  and  perhaps  varies  in  hardness  with  peristaltic  contrac- 
tions of  the  caical  wall. 

The  Technique  of  Pyelography. 

The  obtaining  of  successful  pyclogranis  requires  meticulous  care  in  following  out  the 
details  of  a  rather  complicated  teehni(iue.  Tlie  patient,  radiologist,  and  surgeon  nuist 
all  co-operate.  Several  questions  have  to  be  decided.  They  are  :  (1)  The  choice  of  the 
solution  for  injection  ;  (2)  The  p  essure  under  which  this  solution  should  be  injected  : 
(3)  The  anaesthetic  to  be  used  ;  (4)  The  position  of  the  patient  ;  and  (5)  The  radiographic 
technique. 

In  the  past,  a  mnnber  of  different  substances  have  been  used  for  injection — argyrol. 
coUargol,  cargentos,  silver  iodide,  and  thorium  nitrate.  I  have  used  and  obtained  good 
shadows  with  argyrol,  coUargol,  and  thorium  citrate.  Of  these,  Braasch's  researches  have 
shown  thorium  citrate  solution  to  be  the  least  harmful  to  the  kidney  substance,  but  the 
shadows  with  it  are  not  quite  so  good  as  with  silver  salts,  and  it  is  rather  troublesome  to 
prepare.  Fortunately,  solutions  of  both  sodium  iodide  and  bromide  are  innocuous  and 
give  excellent  shadows.  The  careful  work  of  Cameron  has  shown  that  a  molar  solution 
of  sodium  iodide  (18-5  per  cent),  a  ^^  molar  solution  of  thoriimti  citrate  (15  per  cent), 
and  a  3-molar  solution  of  sodium  bromide  (2.5-2  per  cent)  have  the  same  opacity  to  x  rays. 
The  hannlessness  of  sodium  iodide  or  bromide  solutions  was  demonstrated  by  retaining 
them  in  the  kidney  pelves  of  dogs  at  kidney  secretory  pressure  for  twenty-five  minutes  : 
afterwards  no  alteration  in  the  blood  urea  and  nitrogen  estimations  was  found,  and 
phenolsulphonephthalein  was  excreted  in  normal  fashion.  Again,  intravenous  injections 
of  large  doses  of  sodium  bromide  or  iodide  produced  no  effects.  Potassium  bromide  or 
iodide,  however,  is  very  toxic  on  injection.  The  viscosity  of  the  sodium  iodide  solution 
is  less  than  that  of  the  other  two  solutions,  and  its  osmotic  pressure  is  very  much  nearer 
that  of  urine.  Thus  a  molar  solution  of  sodium  iodide  is  the  fluid  of  choice.  It  is  made 
by  dissolving  15  grm.  of  sodium  iodide  in  100  c.c.  of  water. 

The  Pressure  under  ivhic/i  the  ()p(ujue  Fluid  should  be  Injected. — It  has  been  proved 
by  operations  vqion  kidneys  which  have  been  injected  shortly  before,  that  very  serious 
damage  can  be  done  by  pyelography.  Usually  it  has  been  foimd  that  the  injection 
fluid  has  passed  up  the  collecting  tubules  into  the  kidney  substance.  It  has  ruptured 
the  delicate  secreting  tubes  and  extravasated  imder  the  capsule  of  the  kidney.  This 
mechanical  damage  results  from  injecting  the  pelvis  imder  too  high  a  pressure.  Further 
injury  is  done  when  the  injection  fluid  is  an  irritant  such  as  coUargol.  It  is  clear,  there- 
fore, that  the  pressure  for  injection  should  be  less  than  the  secretory  pressure  of  the 
kidney  cells,  so  that  the  fluid  entering  the  pelvis  cannot  jiass  up  the  secretory  tubules. 
Now  Starling  has  shown  that  when  the  urete  is  obstructed  the  kidney  ceases  to  secrete 
urine  when  the  pressine  in  the  pelvis  reaches  a  j)oint  about  50  nun.  of  mercury  short  of 
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the  blood-pressure.      This  would  be  approximately  60  to  70  mm.  of  mercury.      Howell 

states  that  the  pressure  in  the  renal  pelvis  that  will  stop  renal  secretion  is  40  to  50  mm. 

of  mercury.     The  pressure  for  injection   must    not   rise,    then,   above   35    to   40   mm.  of 

mercury. 

An  Apparatus  for  Injecting    the   Renal    Pelvis. — I   have   employed   the    contrivance 

shown  in  Fig.  503  as  a  convenient  and  safe  instru- 
ment for  filling  the  renal  pelvis.  The  solution  of 
sodium  iodide  is  contained  in  the  graduated  tube  A. 
to  which  is  attached  below  a  piece  of  rubber  tubing- 
ending  in  a  tapering  nozzle  which  fits  into  the  end  of 
a  fine  ureteric  catheter.  This  i)art  of  the  apparatus 
can  be  boiled.  Above,  the  tube  is  closed  by  a  rubber 
bung  through  which  passes  the  stem  of  a  T-tube.  One 
limb  of  this  is  connected  with  a  manometer  B  whieii 
shows  the  operator  under  what  pressure  the  sodium 
iodide  solution  is  being  expelled.  This  expulsion  is 
brought  about  by  means  of  the  bellows  C  in  communi- 
cation with  the  other  limb  of  the  T-tube.  Beyond 
the  manometer  is  a  mercury  safety-valve  D.  By  sliding 
the  tube  E  up  or  down  in  its  bung,  the  pressure  of 
the  air  above  the  sojution  in  tube   A  may  be  prevented 

i¥      V\  1^       from  rising   above  any  desired  point.     Above  the  mer- 
V  1^*^       cury    in   tube   Z)   is   a    layer  of  water.     The   object  of 

U  this   is   to  damp   the    movement    of   the    mercury.      If 

^  it    is    not    there,    whenever    air    escapes    through    the 

valve  the  mercury  is  broken  up  into  minute  globules 
which  are  expelled  with  great  force,  and  even  find 
their  way  out  of  the  vent  in  the  bung.  The  valve 
should  be  arranged  to  blow  off  when  the  mano- 
meter registers  between  30  and  40  mm.  of  mercury 
pressure. 
Amesthesia  in  Pyelography. — The  patient,  having  been  purged  to  prepare  him  for 
radiography,  is  cystoscoped  under  general  or  local  anaesthesia.  Local  anaisthesia  may 
be  employed  for  cystoscoping  most  women  and  some  men  ;  but  it  should  be  more  widely 
recognized  that  cystoscopy  in  a  certain  number  of  men,  especially  young  highly-strung 
men,  cannot  be  done  entirely  painlessly  with  our  present  method  of  applying  the  local 
anaesthetic,  and  the  procedure  is  almost  intolerable  to  others.  It  is  characteristic,  how- 
ever, of  the  urethra  that  it  easily  becomes  tolerant  to  instrumentation.  When  a  patient 
is  used  to  the  passage  of  bougies,  a  cystoscopy  can  nearly  always  be  performed  on  him 
with  the  very  least  inconvenience.  A  general  anaesthetic  is  indicated  in  intolerant  patients, 
and  I  have  also  used  it  for  young  adult  women  in  whom  cystoscopy  during  consciousness 
is  likely  to  cause  mental  distress.  If  general  anaesthesia  is  employed,  the  very  least  that 
is  necessary  should  be  given,  and  the  operation  conducted  expeditiously  in  order  that  the 
patient  may  quickly  return  to  consciousness  for  the  skiagram.  This  is  necessary,  not 
that  there  is  any  danger  of  over-distension  and  injury — with  my  apparatus  there  is  none — 
but  because  it  is  ssential  for  the  patient  to  hold  his  breath  during  the  exposure  so  that 
the  kidney  may  be  still.  Only  in  this  way  can  a  good  shadow  be  obtained.  The  ir-ray 
tube  having  been  placed  in  position  above  the  patient,  and  a  plate  beneath  him,  the  fiuid 
is  injected  at  30  to  40  mm.  of  mercury  pressure.  As  soon  as  he  complains  of  any  pain 
in  the  back,  or — in  seme  cases  of  insensitive  hydronephroses — when  a  considerable 
quantity  has  been  injected,  the  exposure  is  made.  The  catheter  is  allowed  to  remain  in 
situ  for  a  quarter  of  an  hour  to  allow  the  fluid  to  drain  out.  There  is  no  objection  to 
administering  a  preliminary  injection  of  omnopon  ^  gr,.  or  to  giving  tinct.  opii  20  min. 
by  mouth  before  the  examination,  if  my  apparatus  is  used.  Morphine  is  not  so  useful  in 
relaxing  ureteric  spasm. 


-All  apparatus  for 
I)yclo?raphy. 
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V.    THE     TREATMENT     OF     HYDRONEPHROSIS. 

A. — Physiological    Considerations    which    Influenck    Treatment. 

The  choice  of  treatment  lying  between  nephrectomy  and  some  measure  by  whicli 
the  kidney  may  be  conserved,  it  is  essential  at  the  outset  to  determine  two  thin<>;s  : 
(1)  The  presence  of  another  healthy  kidney  ;  and  (2)  The  functional  power  remainin<j[  to 
the  affected  organ.  The  first  is  established  by  cystoscopy.  Accompanying  every  hydro- 
ncplirosis  there  is  always  some  chronic  interstitial  nephritis  and  failure  of  renal  function. 
By  ureteric  catheterization  the  power  of  concentrating  urea,  after  the  ingestion  of  this 
substance,  or  the  excretion  of  phenolsulphonephthalein  after  injection,  can  be  compared 
with  the  power  po-:sessed  by  the  opposite  healthy  kidney.  What  percentage  of  urea  will 
make  it  not  worth  while  to  preserve  the  kidney  ?  Or  :  What  diminution  in  percentage 
output  of  plienolsulphonephthalein  will  negative  conscrvati^'e  measures  ?  The  answer 
to  these  (juestions  cannot  be  given  at  present.  Experience  in  treating  cases  of  enlarged 
prostate  has  demonstrated  that  kidneys  whose  function  has  been  very  seriously  damaged 
by  having  to  secrete  against  pressure  often  evince  a  remarkable  power  of  recovery  when 
the  mechanical  resistance  to  secretion  is  removed,  so  that  one  should  not  be  in  haste  to 
advise  nephrectomy  on  the  information  obtained  from  renal-function  tests  alone.  When, 
in  a  case  of  hydronephrosis,  the  renal  excretory  function  has  been  proved  to  be  very 
depressed,  the  final  decision  whether  nephrectomy  shall  or  shall  not  be  done  will  have  to 
be  made  by  visual  estimation  of  the  amount  of  renal  tissue  left,  the  organ  having  been 
exposed  by  operation.  Braasch  says  that  when  the  hydronephrosis  contains  more  than 
150  c.c.  there  is  very  little  secretory  tissue.  Far  too  often  it  happens  that  the  patient 
does  not  reach  the  surgeon  for  treatment  until  the  kidney  has  been  extensively  and 
irreparably  damaged,  and  the  uronephrosis  is  of  large  size.  Thus  Simon,  in  1914,  found 
it  only  possible  to  perform  conservative  operations  in  three  out  of  twenty  cases,  and  this 
reflects  approximately  the  position  of  affairs  in  this  country  hitherto.  Now,  however, 
when  in  the  early  stages  of  pain  without  tumour  it  is  possible  to  diagnose  incipient  cases, 
the  proportion  of  conservative  operations  should  rise  considerably.  At  St.  Mary's  Hospital 
during  an  interrupted  period  of  three  years,  15  cases  of  hydronephrosis  (not  including 
the  two  doubtful  cases  referred  to  on  p.  518)  have  come  under  my  personal  observation, 
and  have  been  operated  upon  either  by  the  senior  surgeon  to  whom  I  correspond,  or 
myself.  Nephrectomy  on  account  of  the  advanced  degree  of  distention  was  only 
performed  on  4  occasions.  A  fifth  nephrectomy  was  done  to  remove  an  obstructing 
tumour.  The  other  procedures  carried  out  were  nephropexy  S  pyelotomy  for  stone  2, 
pyeloplication  1,  ureteropyi-'loplasty  3.     One  patient  was  not  operated  upon. 

The  decision  to  perform  a  plastic  operation  having  been  reached,  the  question  arises 
whether  by  removing  the  hindrance  at  the  upper  end  of  the  ureter  we  have  rendered 
conditions  such  that  the  dilated  pelvis  will  shrink  and  recover  its  normal  function.  I 
think,  in  view  of  physiological  facts,  we  have  not  done  sufficient  unless  we  empty  the 
pelvis  at  the  operation,  and  maintain  it  so  for  a  considerable  time.  As  we  have  seen,  the 
ureter  will  only  convey  a  certain  amount  of  fluid  in  a  given  time,  and  it  is  likely  that  with 
the  pelvis  distended,  and  in  the  presence  of  polyuria,  which  so  often  accompanies  the 
condition,  the  ureteric  mechanism  may  be  insufficient  ever  to  evacuate  the  pelvis  : 
the  more  so  will  this  be  the  case  should  the  pelvic  musculature  be  paralyzed  from  over- 
sitretching,  for  then  urine  would  enter  the  ureteric  canal  from  the  pelvic  cavity  only  when 
the  pressure  in  the  latter  became  as  great  as  the  systolic  pressure  of  a  normal  pelvic  con- 
traction. Therefore  it  would  seem  essential  to  drain  the  kidney  pelvis  after  plastic- 
operations,  not,  as  some  surgeons  suggest,  because  hemorrhage  may  take  place  and 
obstruct  the  pelvic  outlet,  but  to  allow  of  contraction  and  readjustment  of  the  pelvic 
wall.  I  have  no  doubt  this  is  an  important  factor  in  obtaining  a  successful  outcome  in 
phistic  work,  though  some  authorities  have  reconnnended  that  drainage  be  discarded 
after,  for  example,  ureteroplasty  (W.  J.  Mayo,  Kroiss).  This  is  because  surgeons  have 
not  studied  the  changes  in  the  ])elvis  after  ojjcration  by  means  of  pyelography. 
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C.  S.,  the  patient  whose  pyelooram  is  seen  in  Fig.  504,  for  two  years  had  had  inter- 
mittent attacks  of  pain  lasting  about  two  days  each,  which  attacks  came  on  finally  at 
intervals  of  three  or  four  weeks.  The  capacity  of  tlie  pelvis  was  50  c.c.  I  performed 
a  pelvi-ureteral  plastic  operation  upon  her.  She"  healed  without  leakage.  Three  months 
later  she  came  to  see  me,  saying  that  during  the  previous  week,  on  one  occasion  for  a  few 


I'JCi.  504. — Hvdrone|ilirosis  <lue  lo  a  coii;.'t'i]ital 
uretoro-pelvic  slrictui-e. 


lie.  .^O.}. — L.'itor  pj-eloiiram  of  C.  .■-.  i,/''i/.  "lOl), 
three  moutlis  after  uretero-pyelopla^ty. 


minutes,  she  had  felt  some  pain  referred  to  the  outer  side  of  her  thigh,  a  situation  whence 
the  p  in  had  radiated  in  the  original  attacks.  On  cystoscopy,  the  pelvis  was  found  to 
contain  555  c.c.  urine,  and  the  pyelogram  corroborated  this  {Fig.  505).  Comparing  it  with 
the  condition  before  operation  (Fig.  504),  it  will  be  seen  that  the  pelvis  is  not  so  globular, 
it  has  shrunk  in  size,  and  the  lower  calices  are  not  so  distended.     A  comparison  of  the 


FlG._50l>. — Hydronephrosis  due  to  abiioniial 
renal  mobility. 


Fig.  507. — Later  pyelogram  of  N.  S.  (Fig.   oOC), 
three  months  after  nepliropexj-. 


upper  calices  is  not  possible,  because  unfortunately  in  the  pre-operative  pyelogram  they 
are  just  outside  the  focus  of  the  tube.  That  more  diminution  in  volume  of  the  pelvis 
has  not  taken  place  is,  I  believe,  because,  owing  to  the  absence  of  post- operative 
drainage  of  the  pelvis,  this  structure  was  never  given  a  proper  chance  to  contract  down. 
However,  there  is  hope  that  the   process   of   contraction   will   proceed.     It   is   significant 
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also  that  two  otlu-r  patients  operated  upon  (ureteropyeloplasty),  one  by  myself  and  one 
by  Mr.  W.  H.  Clayton-CJreene,  after  one  year  were  absolutely  without  symptoms.  A 
few  days  after  the  operation  they  both  leaked  urine  for  four  and  seven  days  respee- 
tively.  This  leakage  probably  served  the  purpose  of  drainage.  My  patient  would  not 
eonsent  to  examination  by  ])yelography — she  was  a  working  woman  who  eould  not  leave 
her  business — and  the  other  patient  was  inaccessible,  so  unfortunately  I  eamiot  present 
pyelograms   of  these   cases.     The  following  case  is  also  pertinent  to  this   (jucstion. 

X.  S..  a  girl,  age  24,  had  had  attacks  of  pain  for  seven  years  and  recently  had  felt  a 
lump  in  her  left  side.  Fig.  506  shows  the  size  of 
the  hydronephrosis.  The  lump  was  movable,  but 
not  excessively.  There  were  no  adhesions  around 
the  upper  end  of  the  ureter,  and  a  full-sized  bougie 
could  be  passed  from  the  pelvis  down  the  ureter 
into  the  bladder.  Nephropexy  alone  was  done. 
Three  months  later  she  returned.  She  had  had 
no  symptoms  on  the  operated  side  and  the  kidney 
was  firmly  fixed,  but  she  now  complained  of  sym- 
ptoms on  the  right  side.  The  right  kidney  was 
found  to  be  abnormally  mobile.  Pyelography  was 
done  on  both  sides.  The  left  kidney  pelvis  is 
shown  in  Fig.  507.  Not  very  much  contraction 
has  taken  place,  but  it  can  be  seen  that  the  necks 
of  both  the  upper  and  lower  major  calices  are 
narrower  than  before  operation,  Avhilst  the  pelvis  is 
not  quite  so  globular.  The  aperture  made  in  the 
pelvis  to  pass  bougies  down  the  ureter  healed  with- 
out any  leakage.  This  pelvis  also  should  have  been 
drained  to  allow  of  shrinkage.  In  Fig.  508  is  shown  the  right  kidney 
nephrotic  change  is  taking  place  in  this  organ  also. 

In  cases  of  long-standing  prostatic  overflow  incontinence,  the  bladder  musculature 
is  paralyzed  by  extreme  distention,  yet  when  a  suprapubic  opening  has  been  made  the 
viscus  contracts  down  speedily,  and  regains  its  tone.  It  is  not  too  much  to  hope  that, 
with  adequate  drainage,  the  kidney  pelvis  would  behave  similarly. 

The  need  for  drainage  from  another  point  of  view  is  illustrated  by  Gregoire's  case. 
He  performed  a  re-implantation  of  the  ureter.  Three  days  later  a  typical  attack  of  renal 
pain  occurred,  with  a  swelling  in  the  renal  region  which  lasted  four  or  five  days  and  then 
disappeared.  This  he  attributes  to  oedema  at  the  suture-line  causing  obstruction.  A 
drain  in  the  pelvis  would  have  relieved  the  tension  on  the  line  of  suture.  Me  was  able  to 
show  later,  by  cystoscopy,  that  the  kidney  operated  upon  was  discharging  urine  into  the 
bla<lder,  though  he  does  not  give  the  ultimate  size  of  the  pelvis. 

If,  at  operation,  the  kidney  pelvis  be  made  smaller  by  resection,  return  to  normal 
will  perhaps  be  facilitated,  for  the  weight  of  urine  necessary  to  fill  a  large  pelvis  will  of 
itself  put  a  strain  upon  the  muscular  wall.  Operations  of  this  kind  have  therefore  a 
certain  logical  basis.  Gayer,  two  years  after  a  resection  of  the  pelvis,  was  able  to  demon- 
strate by  cystoscopy  that  the  pelvis  had  remained  small.  Genouville  and  Leuret  were 
able  to  do  the  same  after  a  plication  operation. 


Fig.  508. — N.  S.     Ria;ht  kidney.     Incipient  hydro- 
nephrosis due  to  nephroptoi^is. 


A  similar  hvdro- 


li. — CONSERVATIVK    OPKKATIVE     MEASURES     AND     THE    INDICATIONS    FOU    THEM. 

These  are  : — 

1 .  Puncture  and  aspiration. 

2.  Nej)hropexy. 

:{.  Division  of  an  abnormal  artery. 

4.  Removal  of  an  obstructing  calculus. 

5.  Ureteropyeloplasty  :    (i)  Fenger  ;    (ii)  Hazy. 

(i.  Re-implantation  of  the  ureter  :    (i)  Kiister  ;    (ii)  Delbet. 
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7.  Lateral  pyelo-ureterostomy  (Albarran). 

8.  Pyeloplication  (Israel,  Albarran). 

9.  Resection  of  tlie  pelvis  :  (i)  Inferior  (Albarran,  Kiimmel) :  (ii)  Lateral  (Thomson 
Walker). 

10.  V-shaped  incision  of  a  valve  (Trendelenburg). 

11.  Hydronephrocystoneostomy  (Schloffer). 

12.  Combinations  of  two  or  more  of  these  procedures. 

Puncture  of  a  hydronepfirotic  sac  is  the  oldest  treatment,  and,  curious  to  relate, 
occasionally  has  been  followed  by  permanent  cure.  Thus  Hue,  in  1893,  reported  one  case, 
well  after  seven  years,  and  Tillaux  relates  two  others.  The  case  of  S.  W.,  referred  to 
on  p.  509,  is  a  cure  after  20  years.  One  can  only  suggest  that  an  ineffective  nephro- 
pexy was  rendered  effective  owing  to  perinephritis  set  up  by  a  little  leakage  of  urine 
at  the  three  tappings.  Puncture  can  only  cure  where  there  is  physiological  without 
anatomical  obstruction.     It  is  an  obsolete  method. 


FIG.  509. — Uretcropycloplasty  (Fengcr's  operation). 


Fig.  510. — XJretcropyeloplasty  (Bazy"s  operation). 

Nephropexy  is  the  proper  surgical  treatment  for  cases  of  physiological  obstruction 
accompanied  by  abnormal  mobility.  A  small  tube  should  be  used  for  draining  the  pelvis. 
It  emerges  from  the  wound  made  for  the  passage  of  bougies  down  the  ureter.  Nephro- 
pexy should  also  always  be  performed  when  any  plastic  operation  has  been  done  on  the 
the  renal  pelvis. 

Division  of  an  abnormal  artery  is  insufficient  treatment  if  my  view  of  the  insignificant 
part  played  by  this  structure  is  true.  If  divided  at  all  a  plastic  operation  or  nephropexy 
must  accompany  it. 

JJreteropyeloplasty  is  the  best  operation  when  there  is  a  congenital  stricture  and  the 
wall  of  the  ureter  is  not  inflamed  or  fibrosed.  The  operation  is  simple  {Figs.  .509,  510). 
Catgut  should  be  the  material  used  for  the  non-penetrating  sutures,  and  a  fatty  fascial 
flap  is  sewn  over  the  suture  line.  Pelvic  drainage  must  be  provided  for  by  a  special 
incision.  Ureteropyeloplasty  may  be  advantageously  combined  with  resection  of  the 
lower  part  of  the  pelvis  should  the  insertion  of  the  ureter  be  very  high. 
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Ke-implantatiun  of  the  ureter  (Figs.  511,  512),  or  lateral  anastoimms  {Fig.  513),  is 
necessary  when  the  upper  part  of  the  ureter  is  obliterated  by  disease.  Drainajije  is 
necessary.     Lateral    anastomosis    of   the   ureter  to    the   lowest   part   of  the   j)elvis   is  a 


Fir.,  .jll.-  -Rfi-implantatioii 
of  the  ureter  (Kuster's  opera- 
tion j. 


Fig.  512.— He-implanta- 
tion of  the  ureter  (Delbefs 
operation). 


Fig.  513. — Lateral  anastomo-is  (Albarnin's  operation). 


preferable  operation,  for  there  is  muscular  continuity  preserved  between  the  pelvis  and 
ureter,  whereby  the  co-ordination  of  pelvic  contraction  with  ureteric  peristalsis  is 
uninterrupted. 

Pyeloplication  (Fig.  514),  and  pelvic  resection  (Figs.   515,  516),   are   indicated  when 
the  ureteric  orifice   is  of  good  size   but    situated    high.      Drainage   is   necessary.      These 
operations  may  supplement  uretero-pyeloplasty. 


Fig.  511. — Pyeloplication 
(Israel's   operation). 


Fig.  515. — -Eesectlon  of  pelvis  (Tliomson  Walker's  operation). 


Flii.  51(!.- — Resection  of  pelvis  (Albarran's  openition). 


517. — V-sliapeil  incision  of  a  valvi 
(.Trendelenburg's  operation). 


Division  of  the  valves  (Fig.  517)  is  very  satisfactory  when  this  secondary  valve 
formation  has  taken  place.  It  is  usually  done  through  a  nephrotomy  wound.  Drainage 
through  the  kidney  is  necessary. 
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Hydronephrocystanastomosis. — The  formation  of  a  communication  between  the  renal 
pelvis  and  bladder  is  very  rarely  performed.  Schloffer  did  this  operation  upon  a  woman 
with  only  one  kidney  which  was  hydronephrotic. 

VI.    THE     RESULTS     OF     CONSERVATIVE     OPERATIONS. 

Legueu  has  pointed  out  that  published  statistics  of  cure  followin<>-  plastic  operations 
cannot  always  be  relied  upon  as  presenting  an  accurate  picture  of  end-results.  The 
disappearance  and  permanent  absence  of  symptoms  may,  in  fact,  mean  that  the  affected 
kidney  has  become  obsolescent.  Cystoscopy  alone  will  show  if  the  kidney  functions. 
Rutin's  case  demonstrates  this  fact.  He  performed  a  valve  section  combined  with  plication, 
and  all  symptoms  disappeared  ;  but  six  months  later  cystoscopy  showed  that  the  kidney 
was  devoid  of  function.  Legueu  distinguishes  between  cures  verified  by  cystoscopy 
and  clinical  successes.  There  is  need  for  investigation  of  the  end-results  of  plastic 
operations  by  pyelography.  The  largest  series  of  end-results  have  been  published  by 
Kroiss  in  1908  and  Legueu  in  1910  ;  other  end-results  are  scattered  through  the  litera- 
ture.    The  several  operations  had  better  be  considered  separately. 

Ureteropyeloplasty. 


Xo.  OF  Cases 

CuKicAL  Cures 

Veiufied  Cures                Reported  bv 

2(t 
5 

18 
3 

20 

r> 

10 

1 

3 

1 

Kroiss,   1908 
Mavo,   1909 
Legueu,   1910 
Simon,   1914 

Total    52 

36 

4 

=  77  per  cent  cured  of  all  syinjitoms. 


To  these  may  be  added  the  three  new  cases  reported  above,  with  two  clinical  cures, 
and  one  improved  so  much  that  it  can  practically  be  called  a  cure. 

Re-impi^\ntation  of  the  Ureter. 


xo.  OF  Oases 

Clinical  Cures 

Verifiito  Cures 

REPORTEH   I'.Y 

14 
3 

12 
1 

2 

1 

10 
3 

8 

1 

2 

2 
1 

Kroiss,    1908 
Mayo,   1909 
Legueu,   1910 
Thomson  Walker,    1911 
Gayer,   1912 
Gregoire,   1912 

Total    33 

22 

5 

81  per  cent  cured  of  all  symptoms. 


Lateral  Anastomosis. 


No.  OP  Cases       Clinical  Cures 

Reported  by 

11                            7 

Kroiss,  1908 

C>3  per  cent  cures. 


HYDEONEPHEOSIS 
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Division  of  a  Valve. 


So.  OK  Casks 

CMXiCAL  Cures 

Vkrified  Cures 

Keported  by 

10 

i:{ 

I 

8 

10 

Kroiss,   1908 
Legueu,   1910 
Gayer,   1912 

Total    24                               S 

10 

=  TS  per  cent  cured  of  all  symptoms. 

Resection  oi-  Pklvis. 


Ko.  OP  Cases    !  cltmcal  Cures 

Vehitikd  Cures 

BErORTEI)  BY 

6                           0 
4                        — 
4                           1 
3                            2 
9                           — 

4 
3 

9 

Kroiss,   1908 
Albarran,    1909 
Legueu,   1910 
Thomson  Walker,    1911 
Gayer,   1912 

Total    20 

9 

10 

90  per  o^nt  cured  of  all  s.ymptoms. 


Pyeloplication. 


No.  OF   CASES 

Ci-ixicAL  Cures 

Verified  Cures 

Keported  by 

9 
7 
2 

1 

7 
2 

5 
1 

Kroiss,    1908 
Albarran,    1909 
Legueu,    1910 
Grenouville  and 
Leuret,   1912 

Total    19 

9 

G 

=  78  per  cent  cured  of  all  symptoms. 


Combined  Operations. 


Xo.  OK  Cases 

CLINICAL  Cures 

Verified  Cures 

Keported  by 

10 

1 

8 

1 

Kroiss,   1908 
Kroiss,   1914 

Total    11 

8 

1 

=  81  per  cent  cured  of  all  symptoms. 


IIVDHONKl'IIUOCYSTANASTOMOSIS. 

Schloffer  reports  his  case  operated  upon  in  1906  as  well  in  1920,  fourteen  years 
later.  He  shows  pyelowratns.  The  bladder  is  drawn  up  locally  towards  the  kidney 
pelvis,  which  is  still  a  considerable  size.  This  one  would  expect,  as  it  is  subject  to 
the  force  of  contraction  of  the   bladder  durinjj  micturition. 
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Reviewing  the  results  of  these  plastic  operations,  it  may  be  said  that  there  is  a  very 
fair  prospect  of  preserving  functioning  hydronephrotic  kidneys  by  their  aid.  When  it  is 
remembered  that  many  of  these  successes  were  obtained  at  a  time  when  diagnosis  could 
only  be  made  by  the  palpation  of  a  timiour  and  the  condition  was  necessarily  advanced, 
it  will  be  appreciated  that,  with  our  modern  methods  of  diagnosis,  the  outlook  is  still 
brighter  in  the  iuture. 

My  thanks  are  due  to  Sir  Almroth  Wright  and  the  several  Departmental  Directors 
of  the  Pathological  Institute  at  St.  Mary's  Hospital,  for  affording  me  facilities  to  conduct 
the  experimental  and  histological  parts  of  this  investigation. 
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MULTICENTRIC    ORIGIN    OF    A    RODENT    ULCER. 

By    Sir    G.    LEXTHAL    CHEATLE,    London. 

TiiK  main  object  of  this  article  is  to  direct  particular  attention  to  the  remarkable  changes 
in  the  basal  layers  of  the  epidermis  and  hair  follicles  which  occurred  in  the  skin  round 
a  rodent  ulcer, 
nodular. 


^'0:5 


5^:2*^ 


■^^  «tA 


Fig.  51S. — A  liiril'ii-cye  view  of  tlic  rollout  ulcer. 
Kifrlit  or  iiiiK!  dceplj-stuinoil  and  isolated  f.Toups  of  cells 
are  seen  in  the  basal  layer  of  the  epidermis  on  the  ris?ht  of 
tlie  nicer.     X  indicnh-^  the  portion  shown  in  Fifi.  .'iISa. 


Fi'j.  518a.  Two  of  the  f,'roui)S  are  seen  under  a  lii;.'her 
|)o\vpr,  and  are  dippinjj  into  subjacent  dermis,  in  which 
there  are  sisrns  of  chronic  inflammation. 


'  ^f       %^     *,..    ^>*f^  .  » 


Fig.  .">19. —  A  bird's-eye  view  of  the  '  infiltrated  '  skin 
at  some  distance  from  the  ulcer  in  Fin.  .'ilS.  X  indicates 
the  portion  enlartrod  in  Fig.  510A. 


Fig.  r)19A.—  Two  foci  of  affected  cells  under  a  hierher 
power.  Two  or  three  cells  only  are  affected  in  the  lower 
part  of  the  drawing. 


I  must  make  it  perfectly  clear  that  these  changes  occurred  in  separated,  isolated 
patches  which  were  not  in  continuity  with  the  rodent  ulcer  or  with  each  other,  and  they 
were  not  pigmented. 
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Figs.  518  and  519  are  bird's-eye  views  of  the  rodent  ulcer  and  'infiltrated'  skin 
respectively.  In  these  figures  many  darkly-stained,  isolated,  and  small  patches  of  cells 
are  seen  in  the  basal  layer  of  epithelium  ;  these  are  situated  near  the  rodent  ulcer  in 
Fig.  518,  and  at  some  distance  from  it  in  the  "infiltrated"  skin  in  Fig.  519.  Fig.  521,  B 
shows  the  same  appearances  occurring  in  the  basal  layer  of  epitheliinn  in   a  hair  follicle. 

Under  a  high  power  the  following  changes  may  be  observed  :  The  pathological 
process  apj)ears  to  be  a  gradual  one  and  occurs  only  in  the  basal  layer  of  the  epidermis 
and  some  hair  follicles.     Two  or  three  epithelial  cells  stain  more  dee])1y  than  their  neigh- 


/'(>/.  520.  -A  largw  urea  of  affet'tcd  hii.-ial  cells.   Tlicir  multiiilicatioii  ism 

fluid  (A)  in  the  section. 


u-ki-il.     Tiicv  arc  suiTOiiiidcil   liv  coaj-'ulatcd 


^e«'4 


/ 


/ 


"^■■ 


B 


Fig,  522. — Shows  a  group  of 
alien  cells  at  A  above  the  basal 
layer  in  the  epidermis  taken 
one  inch  away  from  the  edge 
of  another  rodent  ulcer. 


Fi(/.  521. — The  affected  cells  indicated  by 
the  upper  line  at  B  are  in  the  basal  layer 
of  a  hair  follicle.     A,  EpidermLs. 


hours,  and  are  irregular  in  size  and  shape  in  the  smallest  lesions.  (See  Fig.  519a.)  A 
further  stage  exhibits  eight  or  ten  cells  of  the  same  appearances,  but  in  addition  they  have 
multiplied,  and  penetrated  into  deeper  structures.  {See  Figs.  518a  and  519a,  and  the 
hair  follicle  in  Fig.  521,   B.) 

A  still  more  extensive  area  is  seen  affected  in  Fig.  520,  where  some  fifty  or  sixty  cells 
are  implicated,  and  their  greater  multiplication  has  resulted  in  a  more  definite  invasion 
of  deeper  parts.  Invasion  is  occurring  in  a  branched  and  forked  manner  in  other  parts. 
There  is  chronic  inflammation  surrounding  many  of  the  spots  where  the  epithelial  changes 
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have  tiiken  pliice,  aiul  it  is  notict'able  that  eoajiiilatcd  Ihiid  is  encirchiiu  «\(iv  point  of 
epithelial  ehaiifje.     {Fig.  520,  A.) 

These  remarkable  appearances  in  the  skin  round  the  rodent  ulecr  siiji^e^l  a  imilti- 
centric  orijfin  of  this  disease. 

The  tissues  above  deseribed  were  removed  by  Mr.  Percy  lA'<i<>'  from  the  chest  of  an 
elderly  unmarried  female  who  was  under  the  care  of  Dr.  Arthur  Whitfield.  I  thank  them 
for  their  permission  to  refer  to  these  tissues,  and  they  arc  not  responsible  for  the  observa- 
tions I  have  made. 

The  result  of  the  examination  of  the  skin  surrounding  the  rodent  ulcer  of  Dr. 
AVhitfield's  patient  induced  me  to  examine  the  skin  surrounding  other  rodent  ulcers. 

Fig.  522  is  a  reproduction  of  the  epidermis  taken  one  inch  from  the  edge  of  a 
rodent  ulcer  ;  a  small  group  of  cells  can  be  seen  at  A,  above  the  basal  layer  ;  they 
are  larger,  more  irregular  in  shape,  and  more  deeply  stained  than  the  normal  cells 
around  tliem.  They  are  not  pigmented.  It  is  impossible  to  say  how  long  they  had  been 
in  that  state  and  position. 

Origin  of  Rodent  Ulcers. — There  is  some  confusion  in  the  minds  of  authors  as  to 
whether  rodent  ulcers  originate  in  the  basal  layer  of  epidermis,  hair  follicles,  sebaceous 
fluids,  or  sweat  glands.  The  changes  seen  in  the  rodent  ulcer  of  Figs.  518  and  519 
indicate  that  their  genesis  is  in  the  epithelial  cells  in  the  basal  layer  of  epidermis  and 
in  the   basal   laver   of  hair  follicles. 
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SELENIUM    IN    THE    TREATMENT    OF    MALIGNANT    DISEASE. 

By    a.    S.    GILLETT    and    C.    1'.    C.    WAKKLKY,    London. 

Owing  to  the  fact  that  numerous  cases  of  tlie  employment  of  selenium  hi  the  treatment 
of  malignant  disease  have  been  reported  in  surgical  literature  by  several  observers  during 
the  last  seven  years,  it  was  deemed  advisable  to  investigate  the  matter  thoroughly,  and 
to  collect  a  series  of  cases  covering  a  wider  and  more  complete  field  of  observation.  This 
was  made  possible  during  the  last  two  and  a  half  years  by  the  kindness  and  ever-ready 
help  of  the  surgical  staff  of  King's  College  Hospital.  We  wish  to  make  it  perfectly  clear 
that  this  paper  is  in  no  way  intended  to  be  an  essay  on  seleniimi  therapj%  and  therefore 
any  reference  to  the  writings  of  other  observers  whether  at  home  or  abroad  lias  been 
intentionally  excluded.  We  consider  the  bare  statement  of  the  practical  results  to  be 
of  more  value  than  a  bulk  of  bibliography  ;  at  the  same  time  we  have  thoroughly  investi- 
gated the  reports  upon  cases  published  during  the  last  ten  years.  These  reports  originate 
from  many  sources,  and  do  not  embrace  a  sullicient  number  of  cases  to  prove  of  really 
practical  value.  Some  observers  have  been  content  with  reporting  two  cases  :  this  cannot 
possibly  give  a  basis  upon  which  to  draw  any  reliable  conclusions.  Therefore  this  report 
has  been  deliberately  withheld  until  over  one  hundred  cases  had  been  dealt  with. 

To  demonstrate  the  lines  upon  which  the  investigation  has  been  conducted,  the  details 
of  Case  1  are  ijiven  below. 


Inoperable  Carcinomatous  Ulcer  of  the  Tongue. 
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=  sliKht  reaction. 


=  marked  reaction. 


=  verv  marked  reaction. 
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As  will  be  deai'ly  seen  i'roin  the  above  ease,  one  point  was  very  early  reeojrnized 
to  be  of  great  in»j)ortanee  :  that  was  the  question  of  dosage.  At  the  twelfth  injection, 
when  5  c.e.  was  administered,  the  ulcer  at  once  became  bigger  and  more  septic  ;  within 
a  fortnight  this  focal  reaction  had  reached  such  a  height  that  injections  had  to  be 
diseontiiuu'd  for  a  week  :  they  were  continued  again  the  following  week,  when  this  state 
of  affairs  not  only  continued  but  became  gradually  worse,  and  the  ])atient  died  in  a  little 
over  a  month.  As  a  result  of  this  it  was  perfectly  obvious  that  a  large  dose  (5  c.c),  if 
continued  week  by  week,  spelt  disaster,  and  that  in  future  a  smaller  dose  should  be  given 
inmiediately  after  the  maximum  had  been  reached.  It  did  not  take  long  to  appreciate 
the  fact  that,  in  the  majority  of  cases,  a  lower  average  dose  was  the  only  method  by 
which  a  focal  reaction  of  such  intensity  as  to  necessitate  cessation  of  treatment 
could    be    avoided. 

Systematic  blood  examinations  elicited  the  fact  that  a  leucocytosis  was  undoubtedly 
present  after  the  earlier  injections  ;  but  not  after  the  later  ones.  No  other  blood  changes 
were  ever  found.  This  no  doubt  explains  the  apparent  improvement,  both  local  and 
general,  which  is  often  referred  to  by  the  j)atient.  Furthermore,  it  also  demonstrates  how 
easy  it  is  to  report  on  a  case  with  unjustifiable  enthusiasm  if  the  patient  is  watched  for 
eight  or  ten  injections  only,  and  not  kept  vmder  observation  to  the  end. 

Another  point  the  importance  of  which  cannot  be  overlooked  is  the  influence  of  the 
injections  upon  the  general  toxaemia  present  in  these  cases.  After  the  first  few  injections 
this  influence  is  imquestionably  beneficial,  the  toxjemia  being  diminished — with  a  concur- 
rent improvement  in  the  general  health  of  the  patient.  After  later  injections,  however, 
exactly  the  opposite  state  of  affairs  is  seen  ;  the  general  toxaemia  becomes  worse,  whilst 
ulceration,  necrosis,  and  secondary  hiemorrhage  supervene.  In  that  case,  why  should  not 
only  two  or  three  smafl  doses  be  given,  the  tragedies  following  further  doses  thus  being 
eliminated. 

The  question  of  combined  treatment  was  carefully  investigated.  Neither  the 
combination  of  selenium  with  x  rays  nor  that  of  selenium  with  radium  was  foimd  to 
l)e   of  benefit. 

Lack  of  space  prohibits  the  publication  of  details  of  the  whole  series  ;  therefore 
only  those  of  the  first  fifty  are  appended.  As  a  result  of  experience  with  other 
colloidal  comjjounds,  it  was  decided  that  the  intranuiscular  method  should  be  adopted 
throughout  the  investigation  ;  this  method  is  in  our  opinion  the  most  practicable  and 
the  most  satisfactory. 

Of  the  second  fifty  cases,  thirty  have  died,  ten  are  in  a  dying  condition,  and  ten  are 
alive  :  but  of  these  ten,  six  are  cases  of  atrophic  scirrhous  cancer  of  the  breast.  In 
many  cases  the  selenium  treatment  had  to  be  discontinued  owing  to  the  great  focal 
or  general  reaction.  Of  the  thirty  fatalities,  death  took  place  in  each  within  eight 
months  of  commencing  the  selenium  treatment.  Two  cases  deserve  particular  mention, 
in  that  they  show  the  fallacy  of  so-called  cures,  especially  when  a  case  is  not  followed 
to  the  end. 

1.  A  middle-aged  man  was  operated  on  in  October,  1918,  for  a  suspicious  ulcer  of 
the  tongue,  extending  on  to  the  floor  of  the  mouth.  He  gave  a  history  of  having  noticed 
the  ulcer  for  three  months.  The  growth  proved  to  be  epitheliomatous  ;  it  recurred  later, 
and  was  then  treated  with  radium  and  x  rays.  In  September,  1919,  selenium  treatment 
was  begun,  an  average  of  '2o  c.c.  being  given  every  five  days.  The  ulcer  slowly 
diminished,  and  by  December  was  completely  healed.  This  seemed  an  apparent  cure. 
Hut  the  growth  recurred  in  January,  1920,  and  though  selenium  treatment  was  continued, 
early  and  extensive  ulceration  ensued.  The  cervical  glands  were  soon  involved,  increasing 
in  size  with  rapidity.     The  patient  died  in  Nov.,  1920. 

2.  A  married  woman,  age  1-7,  was  admitted  to  hospital  on  Jan.  21,  1920.  suffering 
from  ascites.  An  oj)erati()n  was  performed  Feb.  3,  1920.  IJoth  ovaries  were  found  to  be 
carcinomatous  and  were  removed  ;  there  were  no  secondary  deposits.  Selenium  treat- 
ment was  begun  inuuediately  after  she  left  the  hospital,  Feb.  1(5.  No  recurrence  of  the 
.symptoms  took  place,  and  the  general  health  remained  satisfactory  until  July,  1921,  when 
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the  ascites  reappeared,  with  signs  of  growth  in  the  abdominal  cavity.  She  died  early 
in  November,  1921.  The  selenium  treatment  was  continued  until  a  short  time  before 
her  death. 

It  will  be  noted  on  perusal  of  the  table  belcJw  that  several  cases  refused  to  con- 
tinue with  the  treatment — the  pain  and  general  reactions  being  so  severe.  A  marked 
feature  in  a  great  many  patients  was  the  insomnia,  this  frequently  being  severe  and 
persistent. 

In  many  cases  the  date  of  death  and  of  the  discontinuation  of  the  selenium  treatment 
did  not  necessarily  coincide.  In  some  death  took  place  during  the  treatment,  while 
the  patients  were  under  our  own  observation  ;  in  others  we  are  indebted  to  various 
practitioners  for  reports,  after  the  patients  had  passed  from  under  our  notice. 


A     SERIES    OF    FIFTY    CASES    OF     MALIGNAN' 


Age 
73 

Sex 

TtlMOUR 

lxjio<,-rjo.\.s 

I'ElllOl) 

No. 

Site 

Xature 

ilfthotl 

Avcraijc 
Dose 

Xo.  of 
Doses 

Avcratio 
Interval 
in  Days 

Total    Dose 

I'lortsoN 

OliSKKVA 
IN-   JIOX 

1 

M. 

Tongue 

Epithelioma 

Intramuscular 

3  CO. 

22 

5 

82  c.c. 

Five 

2 

.=57 

M. 

Rectum 

Carcinonia 

Intramuscular 

5  CO. 

6 

5 

26  c.c. 

Three 

3 

67 

F. 

Breast 

Scirrhous 
carcinoma 

Intramuscular 

5  CO. 

12 

5 

CO  c.c. 

Eight 

1 

4 

43 

F. 

Breast 

Scirrhous 
carcinoma 

Intranmscular 

5  c.c. 

8 

8 

30  c.c. 

Eight 

5 

75 

M. 

Tongue 

Epithelioma 

Intramuscular 

5  c.c. 

8 

7 

34  c.c. 

Tliree 

fi 

01 

F. 

Colon, 
splenic 
flexure 

Carcinoma 

Intramuscular 

and 

Intravenous 

5  c.c. 

15 

•^ 

75  c.c. 

Four 

7 

80 

M. 

Tongue 

Epithelioma 

Intramuscular 

5  c.c. 

4 

7 

20  e.c. 

Tw 

8 

40 

F. 

Cervix  uteri 

Carcinoma 

Intramuscular 

6  c.c. 

3 

•' 

13   c.c. 

Tv, 

9 

50 

F. 

Vulv^a 

Carcinoma 

Intramuscular 

3  c.c. 

3 

10 

9  c.c. 

Oi. 

10 

73 

F. 

Breast 

Scirrhous 
carcinoma 

Intramuscvilar 

5  c.c. 

11 

7 

33  c.c. 

Four 

11 

48 

F. 

Breast 

Scirrhous 
carcinoma 

Intiamuscular 

3  c.c. 

4 

7 

12  c.c. 

Thr. 

12 

34 

F. 

Breasts 

Scirrhous 
carcinoma 

Intramuscular 

3  c.c. 

12 

5 

35  c.c. 

Five 
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CONCLUSIONS. 

1.  Temporary  improvement  is  the  most  that  can  be  expected. 

2.  To  obtain  temporary  im{)rovenicnt  small  doses  are  essential,  the  number  of  injec- 
tions beinu;  limited  to  eijfht  or  ten. 

.'5.  Pain  and  insomnia  are  aj^gravated  in  most  cases.  On  these  grounds,  or  because 
of  the  severity  of  the  local  reaction,  the  injections  have  to  be  suspended. 

4.  The  weight  of  the  patient  follows  the  same  course  as  in  every  malignant  lesion. 
We  have  never  seen  the  gain  in  weight  noticed  by  other  observers. 

In  conclusion,  we  wish  to  tender  our  sincere  thanks  to  the  surgical  staff  of  King's 
College  Hospital  for  their  constant  help,  courtesy,  and  unbiased  opinion. 


DISEASE     TREATED     BY     MEANS     OF     SELENIUM. 


■st  seen  July  12,  1919.  History  of  ulcer  two  months.  Died  Decembei-  .31,  1919,  from  secondary  haemorrhage  after  lingual 
irterv  had  been  tied.  Post  mortem  :  Malignant  glands  on  both  sides  of  the  neck.  No  other  secondary  deposits  seen. 
Marked  emaciation. 

■3t  seen  July  25.  1919.  History  of  diarrhoea  two  months.  Xo  constipation.  Large  xilcerated  nodular  growth  in  the 
Posterior  wall  of  rectum.  Colostomy  performed  August  1,  1919.  Marked  general  reaction  from  injections.  Died 
\'ovember  20,  1919.  Post  mortem  :  Hard  nodular  rectal  growth  extending  through  the  bowel  wall  into  the  perirectal 
issues.     Secondary  glands  along  the  aorta  and  several  secondary  deposits  in  the  liver.     A  little  free  fluid  in  the  abdomen. 

St  seen  July  28,  1919.  History  of  lump  in  breast  nine  months.  General  reaction  marked,  injections  discontinued  after 
nght  months  owing  to  pain.     Died  August  10,   1921. 

■St  seen  August  29,  1919.  History  of  lump  in  breast  nine  months.  After  four  injections  growth  f ungated,  and  breast  was 
•emoved.     Patient  refused  further  injections  as  tliey  were  so  painful.     Died  August  20,  1920. 

st  seen  June  10,  1919.  History  of  ulcer  in  mouth  two  months.  Excision  of  half  the  tongue  with  portion  of  alveolar 
)rocess  of  jaw  July  2,  1919.  Injections  commenced,  but  glands  in  the  submaxillary  triangle  grew  fairly  rapidly.  Patient 
)ecame  demented,  and  was  sent  to  an  asylum  in  January,   1920.     Died  Febrvuiry  2,   1920. 

st  seen  .July  20.  1919.  Symptoms  four  months.  Transverse  colon  anastomosed  to  sigmoid  colon  July  23,  1919.  Abdominal 
umour  continued  to  increase  in  size,  and  secondary  nodules  could  later  be  palpated  in  the  liver.  Considerable  pain  after 
njections.     Died  November  15,  1919. 

st  seen  September  4.  1919.  History  six  months.  Marked  focal  reaction,  so  injections  were  discontinued.  Died 
^'ovember  18,  1919. 

st  seen  September  20,  1919.  History  three  months.  Pain  was  so  marked  after  injections  that  they  were  discontinued. 
Jied  November  18.  1919.  Post  mortem  :  Extensive  growth  into  pelvis  on  each  side,  almost  surrounding  left  ureter, 
•ausing  hj-dronephrosis.     Secondary  glands  along  aorta.     No  other  secondary  deposits. 

st  seen  September  25,  1919.  History  three  months.  Local,  focal,  and  general  reactions  very  marked.  Died  October  27, 
|919. 

st  seen  October  20.  1919.  History  six  months.  ^larked  focal  reaction.  Developed  oedema  of  arm,  ascites,  and  secondary 
leposits  in  liver.  Died  after  four  months'  treatment  February  28,  1920.  Post  mortem  :  Scirrhous  carcinoma  invading 
•ight  S'de  of  the  chest  wall  and  extending  into  the  pleural  cavity.  Secondary  deposits  in  the  mediastinal  glands  and  iu 
he  liver.     Much  free  fluid  in  abdomen. 

■st  seen  0<'tob<T  1.").  1919.  Histnrv  fmir  months,  (irowth  fungated  thron"))  i)"'  ^Ulti  after  tlie  iiiioct  Ions.  Died  Januarv 
I,   1920. 

■n  Sopteinher  Id.  I'lllt.  History  four  mout  lis.  Kiu'lit  breast  amputated  Sfpti'iiilicr  I  7.  llMii.  Lett  breast  amputated 
-r  7,  1919.  Skin  grafted  on  both  sides.  Rapid  dissemination.  Injections  very  painful.  Died  February  10,  1920. 
iiortem  :  The  skin  over  the  back  and  sides  of  the  chest  wall  was  invaded  by  izrowth.  Secondary  deposits  were  foimd 
er  the  abdominal  cavity  and  viscera,  including  the  uterus. 

'    iilinunl  OH  nesl  page 
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A    SERIES    OF    FIFTY     CASES    OF     MALIGNANT 


AGE 

Sex 

Tumour 

! 

Injections 

I'KUIOD 

Case 

-NO. 

Site 

>'ature 

Method 

Averasc 
Dose 

Ko.  of 

Doses 

Average 
Interval 
in  Days 

Total    Dose 

l'ER.<0\ 
IN   MONl 

13 

33 

F. 

Breast 

Scirrhous 
carcinoma 

1  Intramuscular 

6  c.c. 

7 

10 

26  c.c. 

Four 

14 

73 

M 

Cheek 

Epithelioma 

Intramuscular 

i 

5  c.c. 

10 

44  c.c. 

Three 

15 

61 

M. 

Anus 

Epithelioma 

Intramuscular 

4  c.c. 

8 

7 

27  c.c. 

r.-ii 

16 

44 

M. 

Rectum 

Carcinoma 

Intramuscular 

i 
1 
1 

5  c.c. 

9 

5 

48  c.c. 

Four 

17 

48 

M. 

Colon, 
sigmoid 

Carcinoma 

i 

! 

Intramuscular 

j 

4  c.c. 

s 

24  c.c. 

Foil]- 

18 

76 

M. 

Bladder 

Carcinoma 

1  Intramuscular 

[ 
j 

3  c.c. 

4 

7 

12  c.c. 

Three 

19 

35 

M. 

Rectum 

Carcinoma 

1 
Intramuscular 

4  c.c. 

5 

7 

20  c.c. 

Two 

20 

72 

M. 

Tongue 

Carcinoma 

Intramuscular 

5  c.c. 

.") 

7 

22  c.c. 

Thrc' 

21 

75 

M. 

Tongue 

Carcinoma 

!  Intramuscular 

5  c.c. 

4 

7 

17  c.c. 

Two 

22 

60 

M. 

Stomach 

Carcinoma 

1  Intramuscular 

i 

3  c.c. 

4 

7 

14  c.c. 

One 

23 

35 

F. 

Glands 

Lymphadenoma 

Intramuscular 

i 

3  c.c. 

(> 

7 

Hi  ,-.<•. 

Two 

24 

G5 

M. 

Prostate 

Carcinoma 

Intramuscular 

4  c.c. 

4 

7 

17  c.c. 

Three 

25 

07 

M. 

Tongue 

Carcinoma 

Intramuscular 

o  c.c. 

7 

7 

35  c.c. 

Three 

26 

74 

M. 

Kidney 

Hypernephroma 

Intramuscular 

3  c.c. 

3 

7 

9  c.c. 

Two 

27 

21 

M. 

Neck 

Lympho- 

.sareoma 

Intramuscular 

3  c.c. 

4 

7 

8  c.c. 

Tw.j 

28 

70 

M. 

Palate 

Temtoina 

Intramuscular 

1 

2  c.c. 

4 

7 

8  c.c. 

Two 

29 

58 

M. 

Stomach 

Carcinoma 

Intramuscular 

o  c.c. 

K) 

7 

50  c.c. 

'1  wo 

30 

70 

M. 

Prostate 

Carcinoma 

Intramuscular 

2  c.c. 

7 

7 

13  c.c. 

Two 

31 

62 

M. 

Retroperitoneal 

Sarcoma 

Intramuscular 

2  c.c. 

4 

7 

8  c.c. 

One 

32 

56 

M. 

Cheek 

Epithelioma 

Intraiiuiscular 

;)  c.c. 

15 

5 

50  c.c. 

Four 

33 

52 

M. 

Prostate 

Carcinoma 

Intramuscular 

3  c.c. 

7 

7 

17  c.c. 

Two 

34 

64 

M. 

Tongue 

Carcinoma 

Intramuscular 

5  c.c. 

7 

7 

15  c.c. 

One 
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DISEASE    TREATED     BY     MEANS     OF     SELENIUM— cow^mwed. 


st  M'ou  tU'tober  20,  191!).     History  nine  months.      Local,  focal,  and  general  reactions  marked.     Died  May  'i,   1920. 

r.i  :->iu  NovemluM-  2(».  H'ld.  Hi-tory  tlir("(>  months.  (Jenoral  reaction  marked.  Developed  facial  paralysis.  Died 
anuary  2,   1920. 

St  seen  Deceinhor  2(t,  1019.  History  six  months.  Colostomy  performed.  Died  October  10,  1920.  Post  mortem: 
larked  malij;nant  infiltration  of  perirectal  tissues  and  of  the  levatores  ani  muscles.  Malignant  glands  in  both  inguinal 
egions.     Marketl  emaciation. 

it  seen  January  20,  1920.  History  three  months.  Colostomy  performed  March  17,  1920.  Focal  reaction  so  marked 
ijections  had  to  be  discontinued.  Died  May  18,  1920.  Post  mortem  :  Malignant  ulcer  of  rectum  almost  perforating 
lie  bladder.  Large  secondary  glands  on  either  side  of  the  rectum  in  the  sacral  concavity.  A  few  malignant  glands  at 
bifurcation  of  the  aorta.     No  secondary  deposits  in  the  liver. 

seen  Jime  3,  1920.  History  two  months.  Colostomy  performed  August  3,  1920.  Injections  discontinued  owing  to 
ain.  Died  October  29,  1920.  Post  mortem  :  Large  nodular  carcinomatous  mass  in  the  upper  portion  of  the  sigmoid 
jlon  adherent  to  some  coils  of  small  intestine.     Several  secondary  glands  along  the  aorta. 

seen  August  20,   1920.     History  two  months.      Permanent  suprapubic  cystostomy.      Injections  discontinued  owing 
pain.     Died  November  25,   1920.     Post  mortem  :    Bladder  almost  entirely  invaded  by  growth  which  compressed  both 
reters,  causing  bilateral  hydronephrosis.     A  few  secondary  glands  at  the  sacral  promontory. 

t  Been  July  25,  1920.  History  six  months.  Colostomy  performed  July  31,  1920.  Injections  had  to  be  discontinued 
Biring  to  pain.  Growth  ulcerated  into  bladder.  Died  October  30,  1920.  Post  mortem  :  Large  rectal  growth  which  had 
lused  a  recto-vesical  fistida.     Malignant  glands  in  sacral  concavity  and  along  posterior  abdominal  wall. 

seen  September  27,  1920.     History  six  months.     Injections  were  discontinued  owing  to  pain.     Died  Januaiy  2,  1921. 

seen  September  27,  1920.     History  four  months.     Injections  discontinued  owing  to  pain.     Died  December  28,  1920. 

seen  October  5,  1920.  Injections  had  no  effect  on  the  condition.  Died  October  31,  1920.  Post  mortem  :  Diffus<; 
ircinomatosis  of  stomach.     Secondary  glands  in  lesser  omentum,  and  several  secondary  deposits  in  the  liver. 

seen  October  7,  1920.  History  nine  months.  Injections  very  painful.  Died  December  12,  1920.  Post  mortem  : 
ediastinal  glands  much  enlarged.     Liver  and  spleen  typical  '  hard  bake'.     Ascites. 

seen  November  12,  1920.  Prostatic  symptoms  for  six  months.  Suprapubic  cystostomy  performed  November  15,  1920. 
ijections  were  discontinued  owing  to  pain.     Died  February  10,  1921. 

seen  December  5,  1920.  History  three  months.  Marked  focal  reaction.  Septic  bronchopneumonia  developed,  and 
itient  died  March  IG,  1920. 

seen  November  22,  1920.  History  of  renal  swelling  one  and  a  half  years.  Hajmaturia  worse  after  injections.  Dietl 
ay,  1921.     Post  mortem  :    Secondary  glands  on  both  sides  of  the  aorta.     Secondary  deposits  in  liver  and  left  lung. 

seen  November  2,   1920.     History  four  months.     Tumour  grew  rapidly  after  injections,  and  tracheotomy  had  to  be 
irformed.     Died  December  2,  1920.     Post  mortem  :    Enormous  mass  on  left  side  of  neck  surrounding  the  trachea  «md 
3phagus.     Secondarj^  deposits  in  mediastinum  and  liver. 

seen  December  21,  1920.     History  three  months.  •    Injections  caused  haemorrhage  from  growth.     Died  Januarj'  30,  1921. 

seen  November  9,  1920.  History  of  gastritis  ten  months.  Gastro -enterostomy  performed.  Injections  were  dis- 
ntinued  owing  to  pain.     Died  January  20,  1921. 

seen  December  10,   1920.     Permanent  suprapubic  cystostomy  performed  March   1,   1921.     Died  April  2,   1921. 

seen  March  4,  1921.  History  of  oedema  of  legs  three  months.  Vomiting  became  so  marked  after  injections  that  thej 
d  to  be  discontinued.     Died  April  2,  1921. 

seen  December  1,  1919.  History  two  months.  Growth  excised  December  10,  1919.  Selenium  given,  btit  recurrenoe 
m  evident.     Died  October  25,  1920. 

seen  November  5,  1919,  when  calculus  was  removed  from  bladder  ;  no  sign  of  growth.  Perineal  prostatectomy  per- 
med March  8,  1920.     Injections  had  to  be  discontinued  after  two  months  owing  to  pain.     Died  June  0,  1920. 

seen  August  22,  1920  History  nine  months.  Partial  neurectomy  of  linmial  and  hypoglossal  nerves  perfonncd 
tober  20,  1920.     Injections  were  discontinued  owing  to  intense  general  reaction.     Died  November  1(5,  1920. 

CoiUinueti  on  next  page 
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A     SERIES     OF     FIFTY     CASES     OF     MALIGNANl 

Age 
42 

Sex 

Tumour 

Injections 

PKKIOr) 

I'KHS.r 
Ol!SKl!\ 
IX  Mo- 

One 

Cask 
>o. 

Site 

]Saturc] 

Method 

Avcracc 
Dose 

Jso.  of 

Doses 

Averafje 
Interval 
in  Days 

Total  Dose 

35 

F. 

Breast 

Carcinoma 

Intramuscular      3  c.c. 

7 

7 

22  c.c. 

3(i 

(>0 

M. 

Oesophagus 

Carcinoma 

Intramuscular 

3  c.c. 

'.) 

7 

25   c.c. 

Two 

37 

70 

M. 

ProstatP 

Carcinoma 

Intramusculiii- 

.•!   .•.-. 

4 

7 

12  c.c. 

I'un 

38 

50 

M. 

Tongue 

Carcinoma 

,  Intramuscular       5  c.c.            25 

7 

115  c.c. 

Thiv. 

39 

72 

M. 

:           I'rostntc 

Carcinoma 

Tntraniusoiilar       2  c.c.               0 

7 

12   c.c. 

■I'luv, 

40 

25 

M. 

J'Vinur 

I'eriosteal 

Intramuscular       3   c.c. 

HI 

7 

:!.-.  c.c. 

^^ix 

sarcoma 

41 

50 

F. 

Rcctiiui 

Carcinoma 

Intramuscular 

2  c.c.            23 

7 

IKI    c.c. 

Six- 

42 

50 

F. 

Sigmoid 

('arcinoma 

Intramuscular 

4  c.c.            18 

•' 

<)(»   c.c. 

Six 

43 

00 

F. 

Breast 

Atroj)hic 
scirrhous 
carcinoma 

Intramuscular 

5  c.c.         k; 

7 

80  c.c. 

Kour 

n    h.: 

44 

49 

F. 

Bront^t 

Atropine 
scirrhous 

Intramuscular 

3  c.c.              S 

!( 

lM    (•.'■. 

KiL'llt 

carcinoma 

45 

01 

F. 

Rectum 

Carcinoma 

Intramuscular 

2  c.c. 

10 

•' 

211    r.r. 

Six 

4(1 

02 

M. 

Tongue 

I'^pithelioma 

Intramuscular 

2  c.c. 

20 

.-, 

4(1    C.C. 

i-'onr  1 

47 

58 

M. 

Tongue 

Kpithehoma 

Intramuscular 

2  c.c. 

22 

' 

44  c.c.          j 

riiiec 

48 

00 

F. 

Breast 

Carcinoma 

Intramuscular 

2  c.c. 

14 

5 

28  c.c. 

Foiii 

49 

47 

F. 

Breast 

Atrophic 
scirrhous 
caicinoina 

Intramu.scular 

J 

3  c.c. 

10 

•'' 

48  c.c. 

Nine 

50 

49 

M. 

Rectum 

Carcinoma 

Intiauniscular 

-   '■■'■• 

1(1 

•"' 

:.,...        J 

Kivr 

SELENIUM     IN     MALIGNANT    DISEASE  5:59 

DISEASE     TREATED     BY     MEANS     OF     SELEmiiM     continued. 


St  seen  Junuary  5,  1921.     History  six  months.     Injections  caused  no  reaction  at  all.     Died  Marcli  10,  1921. 

at  seen  February  ;},   1921.     History  five  months.     Gastrostomy  performed  March  3,   1921.     lYwd  April   1(1,    Iit21.      I'ost 
lortein  :    Secondary  glands  in  posterior  mediastinum.     No  other  secondary  deposits. 

it  seen  March  C,  1921.      History  six  months.     Focal  reaction  after  injections  so  mnri^pd  ihiii  ih('\   lia<l  in  !><•  iliscuni  iniicd. 
Med  May  21,  1921. 

St  seen  March  19,   1921.      History  tlu-oc  inoiUhs.      No  change  produced  in  size  of  tuiiiour.      Died  .jiiiio  2o,   I'.ti'l. 

3t  seen  April   1,   1921.     History  one  year.     Focal  reaction  very  marked.     Died  July  ti.    I!t21.      Post   inortcin  :     lla^c  ot 
ladder  invaded  by  growth.     Secondary  glands  at  bifurcation  of  aorta. 

seen  December  20,  1920.     History  of  swelling  two  months.     Died  from  secondary  growths  iu  mediastimiiii  August  11, 
921.     Injections  were  discontinued  owing  to  pain.      Post  mortem  :    Secondary  growths  in  both  lungs,  mediastinal  glands, 
d  aortic  glands. 

seen  April  4,   1921.      Histoiy  six  months.      Injections  discontinued  owing  to  pain.      Died  October  14,   1921. 

seen  May  :},   1921.      Histoiy  three  montlis.     Colostomy  performed  May  (i,   1921.      Died  November  10,  1921. 

seen  April   2,   1921.     History  one  year.     The  tumour  uk-orated  tln-ough   the  skin  after  the  sixteenth  injection,  and 
■ath  took  place  rapidly.      Died  September  2,   1921. 

seen    Marcli    4.     1921.       History    niiii^    moiitlis.       Iiijcctiniis   (li-:c(mtiniicil    dwiutr    tn    nniii.      Still   iili\c;    tiii:,<Mir    \i»<   not 
tered  in  size. 

seen  March   7.    I!>2I.      History  llirco  montlis.     Colostomj-  performed:   marked  general  reaction.      Dietl  September  10, 
>21. 

seen  April  4,   1921.     History  three  months.      Died  from  secondary  hannorrhagc  August   14,   1921.     ■ 

seen  May  7,   1921.      History  six  months.     Injections  discontinued  owing  to  ])ain.      Died  Sejitembtr   Id,    1921. 

seen  May  0,   1921.      History  foiu-  months.     Treatment  discontinued  owing  to  ))ain.      Died  September  l(i,   1921. 
seen  Fchruarx-    10.    1921.     History  two  years.     Condition  -in  statu  quo.     Still  muler  observation. 

seen   April    2.    11121.       Histoiy    tlirfi-    months.      Colostoin\-    performed.       lajoctioiis   tlisuoiuiuucil  ■'owing    to    pain.       Dinl 
ptember  12,   1921. 
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SOME    OBSERVATIONS    ON    BONE-GRAFTING:      WITH    SPECIAL 
REFERENCE    TO   BRIDGE-GRAFTS. 

By    C.    max    page    and    G.    PERKINS,    London. 

The  value  of  bone-grafting  has  become  firmly  established  both  in  the  treatment  of 
ununited  fractures  and  in  the  replacement  of  bone  destroyed  by  disease  or  injury,  A 
great  deal  of  experimental  work  has  been  done  with  a  view  to  elucidating  the  changes 
undergone  by  various  forms  of  bone-implant  in  man  as  well  as  in  animals.  Pioneer 
investigations  of  this  character  were  conducted  by  Oilier,^  Axhausen,-  Macewen,''  and 
others.     More  recently  Hey  Groves,*  Gallic,^  and  Leriche,"  have  contributed  valuable  data. 

In  reviewing  the  conclusions  drawn  by  these  and  other  workers,  it  must  be  admitted 
that  some  parts  of  the  life-history  of  bone-grafts  in  adult  man  remain  obscure,  or  at  any 
rate  matter  in  dispute.  Moreover,  there  is  considerable  divergence  of  opmion  as  to  the 
technique  best  adapted  to  secure  a  successful  result  in  cases  of  bone  implantation. 

The  large  number  of  severe  injuries  to  the  bones  which  were  caused  during  the  late 
war  have  provided  an  intensive  practical  experience  of  the  subject,  and  it  would  seem 
that  it  should  now  be  possible  to  settle  finally  the  matter  at  issue.  It  is  with  the  intention 
of  contributing  to  this  solution  that  we  venture  to  put  forward  some  observations  we  have 
made  in  the  course  of  treating  a  series  of  forty-five  consecutive  cases  operated  on  for 
ununited  fracture. 

Recognizing  that  the  number  of  our  cases  forms  too  narrow  a  basis  to  justify 
dogmatism,  we  propose  in  this  paper  to  confine  our  attention  to  one  section  of  the  subject 
— namely,  bridge-grafts. 

A  bridge-graft  may  be  defined  as  a  bone-implant  which  fills  in  a  definite  gap  in  the 

Results    in    25   Cases   of    Bridge-grafting. 


BONE 

Involved 

§1 

.  e 
o  « 

a. 

a. 

a:.  «  K 

CAUSE.S  TO   WHICH   J'AILUllI';   WAS   ATTKIBI:TF.I>. 

Humerits 

5 

4 

_ 

1 

Failure  : — 
1.  Beef-peg  used  as  bridge-graft 

Radius 

8 

8 

— 

— 

Ulna 

(> 

1 

2 

'  Failures  : — 

1.  Cause  unknown.     Notes  of  case  incomplete 

2.  Beef-peg  used  as  bridge-graft 

3.  Sepsis  and  insecure  fixation  of  graft  to  host 
Partial  Successes  : — • 

:>           4.  Insecure  fixation  resulting  in  absorption  of  upper  end  of  graft 

and  apparent  fracture.       A  pseudarthrosis  followed,    but  the 

functional  result  was  excellent 

5.  Mal-union  upper  end  graft  to  host  caused  by  failure  to  secure 

:             correct    alinement    before    grafting.      Graft    came    adrift,    and 

1             pseudarthrosis  followed,  with  excellent  functional  result 

Tibia 

r, 

3 

2 

Failures  : — 

1.  Insecure  fixation,  resulting  in  non-union  of  graft  to  host.    Graft 

absorbed 

2.  Ditto 

Totals 

25 

16 

2 

6 
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<)ri<4iii;il  lunw  and  ultiiiiatcly  rcconstitutfs  a  part  of  it.  As  an  arhitiaiv  standard  we 
have  ineluded  in  this  cateiiory  only  tliosc  examples  in  which  a  jjap  of  2  em.  or  more  has 
been  bridjved.  The  subjects  we  have  treated  have  in  all  cases  been  adult  males,  so  that 
the  question  of  new  bone-formation  from  the  periosteum  as  seen  in  children  does  not  affect 
the  issue.  In  all  the  cases  (juoted,  the  operation  we  have  carried  out  has  not  been  the 
primary  one  aiming  at  bone  replacement.  The  period  elapsino  between  the  ori<>inal  injury 
has  varied  from  two  to  five  years.  In  all  the  cases 
the  men  have  been  kept  under  observation  from  the 
time  of  operation  up  to  the  present  date,  or  have 
been  restored  to  industrial  efliciency.  Radiofjrams 
of  all  cases  have  been  taken  at  fre(iuent  intervals 
and  filed. 

The  conclusions  we  ha^•e  formed  in  regard  to  the 
essential  points  in  the  technique  of  bridge-grafting 
are  most  clearly  shown  by  the  consideration  of  our 
failures.  Particular  prominence  will,  therefore,  be 
given  to  the  notes  of  these  cases. 

In  the  45  cases  of  imimited  fracture  treated  b>' 
some  form  of  bone-implant,  31  come  under  the  classi- 
fication of  bridge-grafts  as  defined  above,  the  gap  in 
the  bone  filled  being  2  cm.  or  more.  The  above  table 
gives  the  results  in  25  of  these  cases  :  the  remaining 
(>  promise  to  be  successful,  but  have  not  been  imder 
observation  sufficiently  long  to  warrant  their  inclusion. 

I.     LIFE-HISTORY    OF    BONE-GRAFTS. 

IJrief  reference  nuist  be  made  to  the  most  recent 
theories  which  have  been  put  forward  to  explain  the 
fate  of  bone-grafts  when  in  process  of  conversion  into 
normal  bone.  Gallic's  views  are  that  when  graft  and 
host  are  held  firmly  in  apposition,  capillaries  grow  in 
from  the  host,  and  that  blood  circulation  is  estab- 
lished throughout  the  graft.  The  bone-cells  on  tlu- 
surface  of  the  graft  may  live  and  proliferate,  those  in 
the  Haversian  canals  die  and  disappear  in  two  or 
three  weeks. 

Absorption  of  bone  commences  at  once  from  the 
periphery  and  subsequently  involves  the  whole  sub- 
stance of  the  graft  ;  meanwhile  osteoblasts  from  the 
host  pass  via  the  re-established  circulation  into  tlu 
graft,  and  lay  down  new  bone.  Leriche  and  Polieard 
agree  with  this  view,  and  consider  that  the  graft  acts 
in  the  nature  of  a  scaffold.  They  maintain  that  the 
graft  always  dies  ;  and  that,  although  on  exploration 
the  bone  of  the  graft  may  prove  well  vascularized  and 
continuous  with  the  host-bone,  and  that  the  grafted 
bone  may  increase  in  size  and  unite  after  a  fracture 
these  are  appearances  of  life  only  ;  their  histological 
examination  demonstrates  that  the  bone  cells  are  all 
<lead. 

Despite  the  evidence  adduced  by  these  authorities  we  are  not  convinced  that  the 
graft  plays  such  a  humble  role.  We  believe  that  at  least  some  portion  of  it  lives,  and 
l)ccomes  incorporated  with  the  host-bone.  One  salient  case  M\ay  be  (|U()ted  in  supjwrt 
of  this  view  :— 


I'lc.  .JL'3.  i'iVah  ill  tin:  (■iv.-M.iu-c  oi  sojiois. 
s^evfiii  moiiihs  after  i,Taft  opetalioii.  Graft 
successfuL    (S)  Jjefjuestra. 
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Case  14. — Ununited  fracture  of  the  radius,  middle  third  ;  four  and  a  half  inches  of 
bone  missing. 

He  had  been  previously  grafted  in  Febniar\-,  1920,  and  the  graft  was  extruded  entire  as  a 
sequestrum  following  suppuration.  We  operated  again  in  Janur-,  1921,  after  the  wound  had 
been  soundly  healed  for  six  months.  At  the  operation  aetive  granulation  tissue  was  foun  i  between 
the  fragments  Free  suppuration  followed  within  a  few  days  of  operation.  The  temperature 
ftll  to  r  ormal  about  the  tenth  day.  and  at  the  end  of  the  third  week  the  discharge  from  the  wound 
was  negligible.  An  x-ray  picture  taken  one  month  after  the  operation  showed  the  graft  in  position 
and  firmly  united  to  the  host-bone  at  both  ends  ;  there  wi  s  evidence  of  new  bone  formation,  and 
two  sequestra  were  separating  from  the  graft.  The  wound  healed  soundly  and  the  graft 
consolidated.     Fig.  i323  was  taken  seven  months  after  the  operation. 

This  case  shows  that  an  autogenous  graft  is  capable,  within  a  month  of  implantation, 
of  casting  off  from  itself  a  superficial  portion  which  has  been  killed  as  a  result  of  acute 


VW.  524. — Failure  of  beef-bone  as  bridge-graft. 
One  week  after  graft  operation. 


I'K!.  525. — The  same  case  iis  Firj.  524, 
four  months  after  graft  operation.  Frag- 
ment-*  have  been  apposed  by  splintage. 
Callus  thrown  out  from  the  ends  of  host, 
but  no  new  bone  creeping  along  the  graft. 
Inert  graft  Ij'ing  in  a  cavity. 


inflammation.  Such  activity  appears  to  us  to  be  clear  evidence  of  vitality.  It  may,  of 
course,  be  maintained  that  the  viable  elements  of  the  graft  had  been  derived  from  the 
host  ;  but  if  that  is  the  case,  as  Gallic  and  Leriche  declare,  the  process  of  "taking  over' 
must  be  a  remarkably  rapid  one. 

If  one  assumes  that  a  bone-graft  dies  after  implantation  and  only  acts  as  a  scaffold. 
it  is  difficult  to  see  why  heterogenous  or  sterilized  grafts  should  not  be  of  the  same  value 
as  autogenous.  There  is  much  evidence  in  the  literature  of  the  subject  to  show  that  this 
is  not  the  case. 

We  have  records  of  two  cases  in  which  boiled  beef-bone  was  used  as  a  bridge-graft  ; 
in  neither  case  did  the  graft  take  on  the  appearance  and  activity  of  normal  bone. 
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Case 


-Ununited  fracture  of  humerus,  lower  third. 


In  May,  1917,  tlie  fracture  was  plated  ;  in  June,  1!)18,  the  plate  was  removed,  union  being 
absent.  In  Novoinher  the  fracture  was  wired  without  success.  In  June,  1920,  we  pegged  a  section 
of  beef-bone  into  the  medulla  of  each  fragment  {Fifi.  ."'24).  An  a'-ray  picture  four  montlis  later  {Fi<^. 
52.'))  shows  the  gap  dosed  in  as  a  result  of  the  fragments  being  approximated  by  sj)lintage,  and 
callus  tiirown  out  from  the  ends  of  the  two  fragments  ;  but  the  graft  has  the  appearance  of  a 
sequestrum  ;  there  is  no  new  bone  extending  along  the  graft  n  the  way  that  can  be  seen  in  any 
successful  autogenous  graft.  A  plate  taken  sixteen  months  after  operation  still  shows  non-union. 
We  have  since  operated  again  on  this  case.  The  graft  was  found  to  be  quite  loose,  lying  in  a 
cavity  which  was  lined  by  a  smooth-walled  layer  of  fibrous  tissue  1  mm.  thick. 

Case  10. — Autogenous  graft  of  radius  ;  for  com- 
parison with  Cases  5  and  19.  A  plate  taken  six 
months  after  operation  clearly  shows  new  bone  being 
laid  down  in  continuity  with  the  graft  {Fig.  52o). 


VlG.  52G. — Human  hom;-f;raft  for  oom- 
parison  with  Fi'j.i.  524,  525.  Six  weeks 
after  graft  operation.  IS'ew  bone  creepini^ 
along  graft.  Vote  the  co  itinuity  of  graft 
and  host  where  implantoil. 


l"Ki.  527. —  l";uhii(^  of  beef-bone  af  a 
bricige-graft.  Six  month?  alter  graft 
operation.    Condition  of  graft  uncliangcd. 


Cwie  19. — Ununited  fracture  of  the  ulna,  upper  third ;   gap  tw^o  inches. 

The  gap  was  bridged  in  April,  1921,  by  means  of  a  beef-peg  driven  through  the  olecranon 
across  the  gap,  and  into  the  medullary  cavity  of  the  lower  fragment.  Fixation  was  very  firm  at 
the  time  of  the  operation.  A  plate  taken  two  months  afterwards  shows  the  graft  apparently 
inert  ;  there  is  no  creeping  of  new  bone  along  the  graft.  Fig.  527,  taken  six  months  after  opera- 
tion, showslittle  change  in  the  condition  except  that  a  space  has  formed  around  the  peg  in  the 
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upper  fragment.  The  peg  was  removed  by  operation  in  Novcmbei-,  1921  ;  it  was  lying  loose  in 
the  upper  fragment,  surrounded  by  granulation  tissue.  It  was  so  firmly  adherent  in  the  m  dullary 
canal  of  the  lower  fragment  that  the  latter  had  to  be  split  before  the  peg  could  be  dislodged.  There 
was  no  granulation  tissue  about  the  lower  part  of  the  graft,  and  the  graft  itself  was  slightly  eroded 
in  its  upper  part  only. 

These  two  eases  confirm  the  general  evidence  that  a  compact  beef-bone  peg  is  useless 
as  a  bridge-graft.  It  is  possible  that  if  the  beef-peg  contained  a  good  proportion  of  can- 
cellous bone  it  might  be  more  effectively  vitalized,  but  we  have  no  evidence  available  on  this 
point  as  yet.  Therefore,  we  now  always  employ  autogenous  grafts  for  bridging  gaps,  and 
only  utilize  beef-bone  when  its  function  is  merely  that  of  an  internal  splint. 


II.   CHOICE  OF  BONE :  CHARACTER  AND  SIZE  OF  GRAFT. 

1.  Selection  of  Bone  of  Origin. — In  oiu-  experience  the  tibia  provides  the  most  satis- 
factory graft.     The  bone   is  easy  of  access,   and   considerable   latitude   in  the  size  and 

shape  of  the  graft  is  possible  ;  the  gap  in  the  bone 
from  which  the  graft  has  been  cut  is  rapidly  made 
good,  so  that  no  permanent  disability  results.  If  a 
curved  graft  is  required  a  rib  may  be  used  quite 
satisfactorily.  We  have  used  this  type  of  graft  witli 
success  in  the  case  of  the  lower  jaw.  The  use  of  the 
libula  is  favoured  by  some  surgeons.  It  has  the  merit 
of  yielding  a  strong  graft  with  an  established  medullary 
canal.  Against  the  use  of  this  bone  one  may  raise  the 
points  that  its  exposure  and  separation  is  not  simple, 
and  that  its  absence  cannot  fail  to  imsettle  the  stabil- 
ity of  the  ankle-joint.  We  have  not  used  a  graft  of 
this  character  in  the  series  under  consideration. 

2.  Character  of  the  Graft. — The  constituents  of 
a  graft  may  be  compact  bone,  periosteum,  and  can- 
cellous bone.  The  compact  bone  is  essential  for 
strength,  though  it  does  not  appear  to  take  an  active 
part  in  the  formation  of  new  bone  after  implantation. 
In  regard  to  the  periosteum,  we  have  come  to  the 
conclusion  that  it  has  little  importance  in  the  re-form- 
ation of  bone  in  the  adult.  From  a;-ray  evidence  we 
have  not  been  able  to  make  out  that  its  presence  or 
its  absence  affects  the  fate  of  the  implant.  It  has 
been  our  practice  in  all  cases  to  remove  the  periosteum 
from  that  part  of  the  graft  which  is  fitted  into  the 
medullary  cavity  of  the  host-bone,  and  in  our  later 
cases  we  have  used  grafts  free  of  periosteum,  turning 
back  the  periosteum  from  the  tibia  before  cutting 
the  graft. 

The  cancellous  bone  seems  to  be  the  route  along 
which  new  bone  formation  extends  from  the  host-bone 
into  the  shaft.  It  is  therefore  important  to  incor- 
porate a  good  bulk  of  bone  of  this  character  in  any 
graft.  (Fig.  526.) 
3.  Size  of  Graft. — The  graft  should  be  two  or  three  inches  longer  than  the  gap  which 
it  is  designed  to  bridge,  and  so  cut  that  it  is  as  strong  as  possible  consistent  with  its  being 
fitted  into  the  host-bone.  A  long  graft  gives  firm  fixation,  and  establishes  a  larger  surface 
of  contact  between  the  host  and  the  graft  across  which  circulation  is  re-established.  The 
more  substantial  the  graft,  the  less  liable  it  is  to  fracture,  and  the  more  rapid  the 
re-establishment  of  full  strength  in  the  affected  part.  Case  12,  Fig.  528,  shows  the  futility 
of  a  weak  graft. 


Fig.  528.— r.raft  too  (i-iil,  and  eou- 
sequeiit  fracture.  Graft  has  taken.  Firm 
union  both  ends.  Fracture  in  the  middle. 
Wire  remaining  from  previous  operation. 
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HI.     PREPARATION    OF    THE    HOST-BONE. 

1.  Preliminary  Excision  of  Overlying  Scar. — This  procedure  is  advocated  for  many 
cases  of  war  injury.     We  liave.  however,  carried  it  out  in  two  cases  only. 

2.  Position  of  the  Fragments. — It  is  important 
that  the  IVajfinents  siiould  be  able  to  be  brought 
into  their  normal  alinement  at  the  time  the  bone  is 
implanted. 

Prei)aratory  splinting  may  occasionally  ha\-e 
value  in  this  respect.  A  method  of  reducing  prona- 
tion deformity  in  the  forearm  is  shown  in  Fig.  529. 
In  our  experience,  however,  reposition  can  generally 
be  effected  only  by  operative  means.  This  statement 
is  certainly  true  of  a  large  proportion  of  war  injuries, 
on  account  of  the  gross  scarring  which  occurs  about 
the  seat  of  fracture. 


I'lC.  5211. — Plaster  splint  to  obtain  supination. 

Case  12  is  an  example  of  a  failure  whicli  nia\ 
be  attributed  to  the  neglect  of  proper  mobilization 
of  the  fragments.  Fig.  530,  taken  ten  months  after 
a  second  operation  for  grafting,  shows  displacement 
of  the  upper  fragment,  and  that  the  adjacent  end 
of  the  graft  is  no  longer  in  contact  with  the  host- 
bone. 

3.  Removal  of  Sclerosed  Bone. — We  consider  it 
of  fundamental  importance  to  resect  both  ends  of 
the  host  fragments  imtil  iiealthy  \ascular  bone  is 
exposed. 

IV.     INTERNAL    FIXATION    OF  THE    GRAFT. 


This  appears  to  be  the  most  essential  factor  in 
effecting  a  successful  bridge-graft. 

Unless  the  graft  becomes  firmly  imited  witii  the 
ho.st  at  both  ends  success  is  imlikely.  The  presence 
or  absence  of  this  union  can  be  detected  very  early 

after  operation  by  means  of  radiograms.     Figs.  531  and  532,  from   different   eases,  nia> 
be  compared  in  illustration  of  this  point  ;    both  plates  were  taken  ten  days  after   the 


rio.  bW.  Host  fruirnicms  not  brought 
into  correct  all  iemcnt.  AiUluctio  i  o(  upper 
fragment  not  well  sliown.  re.i  months  iifter 
graft  opeiation.  (Jraft  spparatptl  fiom  hoet 
above.  I>seudartlirosh3  resulted.  Sunncaily 
a  failure.  Kro  u  a  functionnl  point  of  vie« 
the  ar.n  is  excellent. 
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graft  had  been  inserted.     Fig.  531  shows  a  stout  graft  in  good  position,  but  a  space  is 


shown  intervening  between  the  graft  and  the  host-bone, 
end  became  absorbed.     Fig.  .532  shows  a  similar  graft, 
but  there  is  union  between  the  graft  and  host  at  both 
ends,  with  no  space  showing  between  the   graft   and 
host  in  the  x  ray.     This  graft  was  successful. 

The  method  of  fixation  matters   little,   providing 


Fig.  531. — Iiilinn  lixation  of 
i.Taft  to  host,  and  consequent 
failure  of  graft.  Ten  days  after 
operation.  Stout  graft.  I'osition 
^'ood,  but  space  exists  between 
graft  and  liost.  Tlie  graft  was 
absorbed,  mid  fiiilod. 


Fig.  532.  -Firm  lixation  of 
graft  to  liost,  and  consequent 
success  of  graft.  Compare  Fir,. 
531.  Ten  days  after  graft  opera- 
tion. Stout  graft.  I'osition 
good.  No  space  visible  between 
graft  and  host.  Firm  union  has 
taken  place.  Graft  successful. 
Graft  fixed  with  pegs  (p> 


I'lG.  533. — Method  of  fixation 
of  bridge-graft.  (A)  The  graft 
pegged  into  the  medullary  cavity 
of  one  fragment  for  an  inch  or 
more.  The  other  fragment  is 
prepared  by  cutting  a  slot 
slightly  less  wide  than  the  graft. 
A  saw-cut  is  made  through  the 
compact  bone  for  a  short  dis- 
tance beyond  the  ei.d  of  the  slot 
to  enable  the  latter  to  open 
sufficiently  to  receive  the  graft. 
(B)  The  graft  forced  into  the 
slotted  fragment,  in  which  it 
should  be  firmly  held  by  the 
elastic  recoU  of  the  bone. 


The  graft  failed,  and  the  upper 
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that  it  is  firm.  For  most  cases  we  have  found  that  the  mechanically  soundest  method 
of  effecting  fixation  is  to  peg  one  end  of  the  graft  into  the  medulla,  and  to  fit  the  other 
into  the  medulla  by  what  may  be  termed  an  inlay  splice  {Fig.  533 ).     One  end  of  the 
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graft  is  driven  firmly  into  the  medullary  cavity  of  the  most  mobile  fragment.  In  the 
other  fragment  a  slot  is  cut,  about  1  nun.  narrower  than  the  graft,  out  of  the  compact 
bone.  The  slot  is  cleared  by  means  of  a  small  gouge.  A  saw-cut  about  2  cm.  in  length 
is  made  in  the  compact  bone  at  the  extremity  of  the  slot.  To  introduce  the  graft,  the  slot 
is  opened  slightl>'  by  forcing  a  chisel  into  it,  and  the  graft  is  then  crushed  home  into  its 
bed  with  bone  f(»rceps.     In  some  cases  tapping  with  a  hannner  is  used  to  assist  the  process. 

Wc  sometimes  employ  catgut,  kangaroo  tendon, 
or  even  wire  ligatures  to  bind  the  spliced  part  of  the 
graft  in  place  ;  but  their  use  should  be  superlluous. 
Our  experience  inclines  us  to  the  belief  that  if  the  host 
and   graft  do  not   remain   in  a])position  without  being 


I'IG.  534.— Giafc  ill  tlic 
presence  of  sepsis.  Seven 
months  after  graft  operaticn. 
Lower  poitioii  has  taken  in 
spite  of  sepsis.  One  large 
sequestnim  is  separating 
from  the  graft  above,  and 
another  from  the  host  ami 
graft  below.  The  upper  end 
subsequently  came  adrift. 
The  lower  end  remained  Vn-rw. 
(S)^^eqnestra. 


Fig.  535.-  Same  <;ahe  as 
Fifj.  534.  Shows  final  result. 
Humerus  sliort,  but  arm 
function  excellent.  The  lower 
end  has  been  pegged  into 
the  upper  after  removal  of 
sequestra. 


held  by  sutures,  their  subsequent  union  is  doubtful  and  the  graft  likely  to  be  a  failure. 
Foreign  material  introduced  to  effect  fixation,  such  as  wires,  pegs,  bolts,  and  plates,  we 
hold  to  be  imdesirable — necessary  at  times,  but  always  to  be  avoided  if  possible.  If 
suppuration  occurs,  the  graft  survives  intact  long  enough,  and  the  skin  wound  heals 
soundly  ;  but  if  foreign  materials  are  present,  sinuses  down  to  them  will  inevitably  form, 
and  will  i)ersist  till  the  dead  material  is  removed. 
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V.      BEHAVIOUR    OF    GRAFTS    IN    THE    PRESENCE    OF    INFECTION. 

As  a  general  principle  it  is  accepted  that  the  graft  should  be  aseptic  and  that  it  should 
be  implanted  into  an  aseptic  field  ;  but  infection  and  a  siiccessful  graft  are  not  incompatible, 
provided  that  the  graft  is  firmly  embedded  in  the  host-bone  at  both  ends.     Case  14  {see 

p.  542)   illustrates  this  ability 

of  a   graft  to  thrive,   despite 

severe    infection    of    the    sur- 
rounding   tissues.       Fig.    523 

shows    the    condition    present 

seven  months  after  operation. 
In  Case  24,  an  ununited 

fracture  of  the  himierus  {Fig. 

534).    acute    infection    set    in 

after   the    implantation    of   a 

graft.     The  graft  came  adrift 

at   the    upper   extremity,    but 

below    it    united    firmly    with 

the    host.      Sequestra    formed 

both   from   part   of  the   graft 

and  from  the  host,  and  were 

removed.     A  few  months  after 

the  wound  had  finally  healed. 

tiie    upper     free    end    of    the 

graft     was     pegged     into    the 

medulla    of    the    upper    frag- 
ment   of    the    humerus,    the 

final    result    giving    a    sound 

though    shortened    bone    {Fig. 

535). 

VI.    GRAFT    FRACTURES. 

Excluding  the  early  cases 

due  to  fi-agility  of  the  original 

graft,    as    in   Fig.    528,    graft 

fractures    may    be    recognized 

as    falling    into    two    distinct 

varieties.        The     two     types 

occur      at     different     periods 

after  implantation,  in  different 

situations    in  relation  to    the 

graft   as   a  whole,    and    as   a 

result  of  different  causes. 

1.   The  Early   Fractures. 

—  These     often     take      place 

within     eight    weeks    of    the 

operation,   while   the    limb    is 

still    firmly    immobilized    and 

little  or  no   strain   is   passing 

through  the  bone.  This  frac- 
ture occurs  at  one  site  only,  namely,  at  the  junction  of  the  host  and  graft.  It  follows 
non-union  of  one  end  of  the  graft  with  the  host-bone,  and  is  due  to  the  process  of  osteo- 
clasis proceeding  without  its  being  followed  bj'  any  new  bone  formation.  In  fact  the 
graft  is  subject  to  the  same  changes  which  have  been  observed  to  occur  when  it  is 
implanted  into  soft  tissues.     These  cases,  though  often  classified  as  fractures,  are  there- 


FlG.  53"^. — Non-union  of  craft 
to  host,  and  co  isequcnt  appareit 
fracture.  One  month  after  sjraft 
operation.  Fir-n  union  below.  No 
union  above,  with  clear  space  be- 
tween host-bone  and  graft. 


Fig.  537. — Same  case  as  Fig.  SSS, 
five  montlis  after  graft  opfiatioti. 
Apparent  fracture  at  the  junction  of 
graft  and  host  above,  and  absorption 
of  loose  upper  end  of  graft. 
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fore  really  examples  ot  bone  absorplioii  sicitiidarv  lo  inadeijuate  fixaliun  ol  llie  j^rait. 
Case  4  illustrates  this  point.  Fig.  530  was  taken  within  a  month  of  the  operation  ;  it  is 
evident  that  the  jfraft  is  firmly  united  below,  but  loose  above.  The  upper  part  of  the  f^raft 
became  slowly  absorbed,  and  Fi^.  587,  taken  five  months  after  the  operation,  «;ives  the 
appearance  of  a  iVaeture  at  this  level. 

2.  Late  Fractures.  These  may  oceur  at  any  time  u})  to  two  years  from  the  date  of 
operation.  The  graft  has  been  successful  ;  it  is  firmly  imited  at  both  ends  and  is  inereasir)<i 
in  size  ;  the  limb  has  been  released  from  complete 
immobilization  and  is  exposed  to  some  strain.  The 
fracture  is  caused  in  the  same  way  as  a  fracture  of  the 
normal  bone — namely,  because  the  new  section  of  bone 
is  called  upon  to  bear  a  strain  greater  than  its  strength 
will  stand.  The  site  of  fracture  is  variable,  but  is 
usually  about  the  middle  of  the  graft. 

Case  3  is  a  good  example.     After  a  gap  in  the  tibia 
had  been  successfully  bridged,  the  patient  was  walking 


Fig.  538. — Fracture  of  graft 
line  to  inadequate  suppoit. 
Tun  months  after  the  fra<'turc. 
i'raeture  is  obvious. 


FIG.  539. — Fracture  of  graft 
due  to  inadequate  support. 
Seven  months  after  successful 
ixraft  operation.  Graft  wa.s 
fractui'ed  one  month  pieviously 
and  is  now  uniting.  Calhis 
visible  around  seat  of  fractiu'o, 
which  fe  almost  at  the  upper 
i  miction  of  host  and  graft. 


in  a  plaster  splint  which  fitted  too  loosely,  and  six  months  after  the  operation  sustained 
the  fracture.  Fif*.  532,  taken  ten  days  after  operation,  shows  firm  union  between  the 
host  and  graft.  A  radiogram  taken  shortly  after  the  fracture  shows  this  as  a  fissure. 
In  radiograms  taken  at  monthly  intervals  the  line  of  fracture  becomes  more  apparent. 
Fig.  538  was  taken  ten  months  after  the  fracture  had  occurred. 

The  early  fractures  are  due  to  faulty  technique  in  respect  of  the  fixation  of  graft  to 
host  ;    the  late  fractures  are  traumatic,  and  do  not  denote  any  shortcoming  on  the  part 
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of  the  primary  operative  technique,  but  are  due  either  to  insufficient  support  of  the  injured 
bone,  or  rashness  on  the  part  of  the  patient.  The  prognosis  of  tlie  two  varieties  differs. 
In  the  early  fractures  the  graft  has  definitely  failed  to  take  on  its  intended  function,  and 
union  cannot  be  expected.  In  the  case  of  the  traumatic  fractures  union  does  occur,  at 
any  rate  in  some  cases.  Cose  15  had  a  bridge-graft  of  the  tibia  which  broke  eight  months 
after  operation,  both  ends  being  firmly  consolidated.  Fig.  539  shows  the  presence  of  a 
fracture  in  the  graft  which  occurred  a  month  previously,  and  which  shows  signs  of  uniting. 
In  our  experience  the  process  of  union  in  fractures  of  this  kind  is  a  slow  one,  and  we  incline 
rather  to  implant  a  new  graft  in  order  to  save  time.     This  was  done  in  Case  8. 


VII.     POST-OPERATIVE    TREATMENT. 

This  may  be  divided  into  three  clinical  stages,  as  follows  : — 

1.  Stage  of  Absolute  Rest — This  comprises  the  first  six  weeks  following  operation. 
The  joints  above  and  below  the  graft  are  firmly  immobilized  in  a  plaster-of-Paris  casing- 
applied  on  the  operation  table.     During  this  period  the  graft  is  establishing  a  vascular 

continuity  with  the  host  at  either  end  and  with  the  sur- 
rounding tissues  :  unless  this  process  is  completed  a  graft 
will   fail. 

'2.  Stage  of  Partial  Function.  After  the  expiration  of 
about  six  weeks,  light  use  of  the  limb  is  permitted,  a  splint 
being  applied  so  as  to  support  the  bone  while  allowing  move- 
ment at  the  adjacent  joints.  In  the  case  of  fractures  of  the 
tibia  a  closely  fitting  plaster  is:  applied,  moulded  above 
around  the  bony  j)oints  below  the  level  of  the  knee-joint, 
and  below  to  the  malleoli  {Fig.  540).  This  apparatus  will 
allow  free  movement  at  the  knee  and  ankle,  but  gives  con- 
siderable vertical  support  to  the  bone.  In  the  forearm  a 
plaster  casing  is  applied  with  the  arm  in  the  extended 
[)Osition  ;  it  reaches  from  the  middle  of  the  arm  above  to 
the  level  of  the  wrist  below. 

3.  Stage  of  Full  Function. — When  the  graft  has  con- 
solidated, and  is  estimated  by  means  of  radiograms  to  have 
the  strength  about  equal  to  half  that  of  the  normal  bone, 
all  splints  are  removed,  and  the  nutrition  of  the  limb  is 
restored  by  massage,  faradism,  and  active  use.  The  change 
from  the  stage  of  partial  function  to  that  of  full  function 
depends  on  the  individual  bone  involved.  For  example,  full 
freedom  can  be  allowed  in  the  case  of  fractures  of  the  radius 
much  earlier  than  in  the  case  of  the  tibia.  No  definite  rule 
can  be  laid  down  for  all  cases,  and  some  conservatism  will 
certainly  avoid  the  incidence  of  disappointing  fractures. 


Fig.  5-10. — riastoi-  walkiim  splint. 
Tliin  stocking  only  under  the  jilastor. 
Plaster  closely  iiioukled  to  t  he  let:. 
Kree  lange  of  movement  allywcd  at 
knee  and  ankle. 


VIII.      OTHER  FACTORS  INFLUENCING  THE  SUCCESS  OF  BRIDGE-GRAFTS. 

1.  Bone  Involved. — It  is  generally  accepted  that  the  probabilities  of  successful  grafting 
vary  in  the  different  bones. 

The  humerus  we  have  not  found  to  offer  any  special  difficulties,  provided  satisfactory 
splint  fixation  is  effected.  It  is  seldom  that  a  wide  gap  has  to  be  bridged  in  this  bone,  as 
considerable  shortening  is  consistent  with  good  function. 

In  our  experience,  in  common  with  that  of  others,  the  radius  can  be  grafted  with  the 
greatest  ease.     We  have  had  no  failures  in  ten  consecutive  cases. 

The  ulna  is  undoubtedly  less  satisfactory.  It  is  difficult  to  imagine  that  the  vascular 
supply  of  this  bone  is  so  different  from  others  as  to  be  the  cause  of  the  difficulty.  Two 
factors  suggest  themselves  :- — 
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a.  Tliat  at  the  time  of  the  operation  the  fra<>inents  are  not  sufheiently  niol)ihze(l  to 
make  it  possible  to  ahne  them  without  spHnts  ;  the  upper  fragment  is  nearly  always  flexed 
and  deviated  to  the  radial  side. 

h.  That  the  eonmion  position  of  immobilization  after  graft?;  of  this  bone  is  incorrect. 
We  have  generally  fixed  the  limb  after  operation  at  an  angle  of  about  110°  in  these 
cases.  The  fact  that  in  simple  fraetures  of  the  forearm  the  fragments  are  most  eorrectl>' 
alined  in  full  extension  suggests  that  this  position  may  be  the  proper  one  for  fixation 

after    graft    operations    on    this 

bone. 

In  our  experience  there  is  no 

objection  to  grafting  both  bones 

of  the  forearm  at  the  same  opera- 
tion.     Case     16    is     an    instance 

of    this     procedure,     imdcrtaken 

secondary    to    an    operation    for 

shortening  both  bones  which  had 

failed  to  produce  union.    Fig.  541 

shows  the  two  grafts  in  position 

two  months  after  our  operation. 

Fig.    542    shows    the     condition 

seven  months  after  operation. 

In   the   tibia,    grafts    in    the 

lower  third  have  a  doubtful  pro- 
gnosis.    This   is  possibly   due   to 

the  difficulty  in  immobilizing  the 

lower    fragment.     Grafts    in    the 

upper    and    middle     thirds    give 

good  results. 

2.  Latent    Infection    of    the 

Host-bone. — -In  our  early  cases  we 

were  inclined   to   attribute   some 

of  our  failures  to  the  presence  of 

infection.    Btit  with  an  improved 

technique   and  a  more  extensive 

experience    of     the     subject     we 

think  that  it  is  seldom,    if  ever. 

a    causative    factor.       It     would 

appear,   in   reviewing  our   imsuc- 

cessful     cases,     that     inadequate 

fixation  of  one  end  of  the  graft 

is  the  common  factor  responsible 

for  failure. 


Fig.  541.— (ri  aft  of  radius  and 
ulna  at  the  same  operation.  Two 
months  after  graft  operation. 


Fig.  512. — Same  case  as  Fuy. 
541,  seven  months  after  opera- 
tion.    Graft   fiirccssfnl. 


SUMMARY    AND    CONCLUSIONS. 

The  subject  matter  of  this  paper  relates  only  to  bridge-grafts  in  the  adult. 

1.  From  the  evidence  of  radiograms  it  would  appear  that  bone  implants  possess  and 
retain  a  vital  activity  for  some  period  independent  of  the  tissues  of  the  host . 

I     2.  Boiled  beef-bone  cannot  be  used  successfully  as  a  bridge-graft  :     it    i^.    Iiowt  \t  r. 
valuable  if  employed  as  an  internal  splint. 

3.  For  successful  bridge-grafting  the  graft  should  be  autogenous.  The  most  satisfaetor\ 
source  for  most  purposes  is  the  tibia.  The  graft  should  contain  sufficient  compact  bone 
for  strength,  and  as  much  cancellous  bone  as  possible.  It  is  in  relation  to  the  cancellous 
part  of  the  graft  that  firm  imion  with  the  host-bone  takes  place,  and  that  new  bone  is  laid 
down  to  thicken  the  implant  in  the  first  few  months  after  implantation.     The  presence 
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or  absence  of  periosteum  on  the  graft  does  not  appear  to  afteet  its  vitality  or  its  later 
enlargement  in  response  to  function. 

4.  Two  steps  are  necessary  in  the  preparation  of  the  host  fragments  :  (a)  Removal 
of  the  sclerosed  ends  till  healthy  vascular  bone  is-  exposed  ;  (6)  Mobilization  of  the  frag- 
ments so  that  they  can  be  normally  alined  without  tension. 

5.  The  most  important  factor  governing  success  is  the  firm  fixation  of  the  graft  inti> 
both  extremities  of  the  host-bone. 

6.  The  method  of  fixation  of  the  graft  foimd  most  satisfactory  for  the  average  case 
is  by  intramedullary  pegging  at  one  end  and  by  an  inlay  splice  at  the  other. 

7.  Fractures  of  the  graft  fall  into  two  categories  :  (a)  Apparent  fracture  at  the 
junction  of  the  host  and  graft  ;  these  fractures  occur  at  an  early  stage,  and  are  due  to 
the  weakening  of  the  implanted  part  of  the  graft  by  absorption  which  results  when  it  is 
not  in  firm  contact  with  a  healthy  section  of  host-bone,  (b)  Fractures  in  the  free  part  of 
the  graft  ;  these  occur  from  inadequate  support  of  the  limb  after  the  implanted  ends 
of  the  graft  have  become  firmly  incorporated  with  the  host-bone. 

8.  Post-operative  treatment  may  be  divided  into  three  clinical  stages  :  (a)  During 
the  first  six  weeks  absolute  immobilization  of  the  part  involved  ;  during  this  stage 
the  graft  imites  firmly  with  the  host-bone.  A  radiogram  taken  at  this  period  will  show 
whether  or  not  the  graft  is  successful  ;  if  implantation  of  the  graft  has  been  so  carried 
out  that  vital  continuity  between  it  and  the  host-bone  becomes  established,  no  space  is 
seen  between  the  graft  and  the  host-bone  in  the  picture  ;  if  fixation  has  not  been 
firm,  a  clear  area  is  seen  between  the  graft  and  the  host-bone,  and  the  related  part  of  the 
graft  will  become  gradually  absorbed,  and  finally  give  the  appearance  of  being  fractured 
where  it  is  in  contact  with  the  host-bone,  (b)  After  six  weeks,  partial  function  of  the  limb 
involved  is  allowed,  adetjuate  splint  support  being  supplied  to  prevent  fracture  from  undue 
strain,  (c)  When  the  graft  in  response  to  function  has  sulHciently  thickened,  all  support 
is  removed,  and  the  return  of  full  nutrition  and  activity  in  the  limb  is  assisted  by  physio- 
therapy. 

9.  The  ease  with  which  successful  bridge-grafts  can  be  carried  out  varies  in  different 
bones.  The  radius  gives  the  largest  proportion  of  successes.  The  upper  third  of  the  ulna 
and  the  lower  third  of  the  tibia  have  been  found  to  be  the  most  dillicult. 

10.  We  have  attributed  most  of  our  failures  to  imsatisfactory  fixation  of  one  end  of  the 
graft  to  the  host-bone. 

11.  Post-operative  infection  of  the  woimd  is  not  incompatible  with  the  survival  and 
growth  of  a  bridge -graft. 

We  wish,  in  conclusion,  to  acknowledge  our  debt  to  Drs.  R.  J.  Reynolds  and  W.  P. 
Tindal-Atkinson  for  their  invaluable  help  in  taking  the  radiograms  upon  which  this  study 
has  been  based.  We  are  also  much  indebted  to  Mr.  G.  W^.  Heckles  for  the  careful  records 
which  he  kept  of  the  earlier  cases  of  the  series  referred  to  in  the  text. 
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EXCISION    OF    THE    OS    CALCIS    FOR    TUBERCULOUS    OSTEITIS: 

A    LATE    END-RESULT. 

Hv    (.    P.    (;.    WAKKIJ'A,    London. 

This  case  is  recorded  with  tlic  view  of  showiuo  how  httle  deformity  and  disability  occurs 
after  excision  of  the  os  calcis.  The  operation  was  performed  twenty-one  years  H{io  on  a 
patient  with  a  very  bad  tu))ereulous  history.     Tiie  followiiiif  is  a  report  of  the  case  : 

Miss  K.  B.,  age  20,  was  admitted  to 
King's  College  Hospital,  in  1900,  under 
Mr.  Burghard,  with  two  tid)ereiilous  sinuses 
in  her  left  heel  leading  down  to  the  os 
calcis.  One  of  her  brothers  suffered  from 
tuberculous  abscesses  in  the  neck  for  several 
years  j)re\ious  to  her  admission  to  hospital. 
Her  left  ankle  hrst  became  swollen  at  the 
age  of  ten  :  later,  an  abscess  formed  and 
an  operation  was  performed  at  I'niversity 
(.'ollege  Ih)  pital,  and  after  this  the  ankle  was 
operated  upon  five  times.    The  foot  remained 


I'K;.  51"!  —  T.ntenil  view   of  tlie  foot  from  which  tlic  os  calcis 
was  rcmovi'il  in  I'UKi. 


healed  for  two  years  from  1804  to  1800,  when  a  swelling 

appeared   at   the   outside   of  the   foot  and,  later,  a  sinu.s 

formed  on  the  inner  side  of  the  ankle,     liest  and  inuuo- 

bilization  failed  to  relieve  the  condition,  and  an  operation 

was    decided    upon    by    Mr.  Burghard.     An    incision    was 

made  along  the  outer  border  of  the   foot  backwards  froni 

the  5th   nietatarsal,  and  continued  round  tlu>  back  of  the 

heel  to  a  })oint  below  the  inner  malleolus.    The  deep  fascia 

was    divided,    and    the   soft    tissues   were  dissected  off  the 

surface  of  the  os  calcis.      The    peronei   and   other  tendons 

were    drawn    out    of    position.      The    various    interosseous 

_^  ligaments   having   been    divided,   the  os  calcis   was  hnally 

detached  from  its  surroundings  and  removed.     The    Haps 

o-i.ostcrior  viiw).        ^.^.p^.    drawn    together    and    sewn    up    with    silk    stitches. 

The  wound  healed  soundly.     On  cutting  open  the  excised 

OS  calcis  a  tuberculous  deposit  was  found,  extending  from  its  centre  to  the  inner  edge  of  the  hone 

and  opening  at  the  site  of  the  sinus.     The  patient  was  not  seen  again  until  October.  1021.     She 

had  married,  and    continued  to  enjoy  very  good  health.     She  could  walk  considerable  distances - 

VOL.    i.\. — NO.   36.  **' 


fk;.  511.— Ski  1 
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several  miles — without  pain  or  fatigue.  There  was  not  the  least  sign  of  a  limp.  There  appeared 
to  be  about  half  an  inch  of  shortening  of  the  left  leg  ;  the  reason  for  so  little  shortening  appeared 
to  be  due  to  an  excessive  deposit  of  fat  and  fibrous  tissue  in  the  region  of  the  heel.  The  lateral 
view  of  the  foot  (Fig.  .543)  demonstrates  this  well.  Tl\e  two  skiagrams  (Figs.  .>44,  54.5)  taken  in 
two  directions  show  the  complete  absence  of  the  os  calcis  ;  some  of  the  other  tarsal  bones  give 
evidence  of  old-standing  chronic  osteitis. 


]■!(;.  'ilo. — Skiagram  (lateral  view). 


It  is  well  known  that  very  excellent  functional  results  are  obtained  after  removal 
of  the  OS  calcis  in  childhood.  This  case  is  interesting  as  showing  that  perfect  function 
may  follow  without  any  alteration  in  the  remaining  bones  of  the  tarsus.  Two  other  cases 
may  be  mentioned,  both  operated  upon  by  Mr.  Burghard,  in  which  the  functional  result 
was  equally  good.  One  was  that  of  a  girl,  age  24,  with  a  condition  of  the  os  calcis  very 
similar  to  that  described  above.  The  removal  of  the  os  calcis  by  the  same  incision  was 
done  ten  years  ago,  and  the  patient  walks  perfectly  with  a  cork  wedge  in  the  heel  of  the 
boot.  The  other  case  was  in  a  man,  age  32,  for  a  shrapnel  wound  of  the  bone,  which 
was  extensively  crushed.     The  operation  was  done  in  1916,  and  the  result  is  excellent. 
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RECURRENT     ANTERIOR     DISLOCATION     OF     THE     LOWER     END 

OF    THE    ULNA    COMPLICATED    BY    UNUNITED    FRACTURE 

OF    THE    STYLOID    PROCESS    OF    THE    ULNA. 

By    a.    PHILP    MITCHELL,    Edinburgh. 

TiiK  infre(iuent  occurrence  of  cases  of  recurrent  luxation  of  the  lower  end  of  the  ulna 
justifies  the  publication  of  the  followino;  case,  which  was  demonstrated  at  a  special  meeting 
of  the  British  Orthopaxlic  Association  in  Edinbur<>h,  in  June,  1920. 

J.  MeK.,  age  23,  was  admitted  to  the  Edinburgh  \\'ar  Hospital,  Bangour,  on 
Nov.    10.    1919,    with  the   complaint  that  movements   of  the  forearm  were   painful,   and 

were  frequently  followed  by  dislocation  at  the  wrist. 

On  Examimdion. — The  condition  shown  in  the  photograph 

{Fig.  546)  was  obvious.     The  patient  could,  with  ease,  produce 

the  dislocation  by  extreme  supination,  and  as  easily  accomplish 

its  reduction.     On  pronation  the  ulnar  head  slipped  back  into 

place  ;    but   it    could   readily   be 

pushed    backward    and    forward. 

Lateral      separation      from      the 

radius     was     not    possible.     The 

wrist  was  narrower  than  normal, 

and  its  anteroposterior  diameter 

was  only  slightly  increased.     The 

outline  of  the  wrist  as  seen  from 

the  back  was  curious.     The  nor- 
mal   dorsal    prominence    of    the 

ulnar  head  had  disappeared,  leav- 
ing   a    depression    which     began 

above    in    a   gradual    slope,   was 

boimded   laterally   by  the  sharp 

edge  of  the  radius,  and  inferiorly 

by   the    somewhat    abrupt    edge 

of  the  now  prominent  cuneiform. 

The    ulnar   head    was    dislocated 

forward  and  slightly  inward,  and 

was    palpable    under    the    flexor 

tendons.      The  interference  with 

the  function  of  the  forearm  was 

sufficiently  marked  to  be  a  source 

of  annoyance,  and  there  was  also 

evidence    of    a    secondary    ulnar 
neuritis.     Radiograms  taken  twenty-one   months  after    the  original   injury  showed  that 
the  dislocation   was  comi)licated  by  an  ununited  fracture  of  the  styloid  process  of  the 
ulna.     The  radius  was  intact  {Fig.  547). 

Previous  History. — There  was  a  history  of  the  patient  having  fallen  down  on 
Feb.  9,  1918,  sustaining  an  injury  to  his  right  forearm.  He  was  treated  for  fracture 
of  the  forearm,  and  sent  back  to  duty  at  the  end  of  three  weeks.  Being  granted  five 
days'  leave,  he  consulted  his  family  doctor  because  he  was  unable  to  move  his  forearm 
without  pain  and  dislocation  at  the  wrist.     His  doctor  noticed  the  tendency  to  dislocation 


KIG.  .540. — Wrist  before  opera- 
tion. Nof,e  nnrrownes-'s  of  tlie 
wrist  and  sb.ai-p  edso  of  the 
radiiis  bouiKliii!.'  laterally  the 
depression  left  liy  tlie  ulnar 
head. 


Fig.  547.  —  Recurrent  anterior 
dislocation  of  the  ulna  complicated 
by  ununited  fracture  of  the  styloid 
)irocess  of  ulna.    Radius  intact. 
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of  the  lower  end  of  the  ulna,  and  svipplied  him  with  a  splint  which  was  removed  when 
the   patient    returned   for    duty.     He    frequently    reported    sick  and,   as  the  result  of   a 
Special  Medical  Board,  he  was  ultimately  discharged  from  the  army  on  Sept.  6,  1919. 
Surgical  Anatomy. — The  lower  end  of  the  ulna  is  excluded  from  the  wrist -joint  by  the 

triangular  fibrocartilage  which  is  attached  by  its  apex  to 
the  depression  at  the  root  of  the  styloid  process  of  the 
ulna,  and  by  its  base  to  the  medial  border  of  the  lower 
end  of  the  radius.  This  triangular  cartilage  is  the  onh- 
ligament  in  the  lower  radio-ulnar  articulation  which 
maintains  the  ends  of  the  bones  in  apposition,  and  moves 
with  the  radius — backwards  on  the  lower  end  of  the  ulna 
in  supination,  and  forwards  in  pronation.  The  anterior 
and  posterior  radio-ulnar  ligaments  are  weak,  and  have 
little  influence  in  retaining  the  bones  in  apposition. 
They  extend  transversely  in  front  and  behind  the  joint, 
and   limit  its  rotatory  action. 

Pathology. — Recurrent  forward  dislocation  of  the  head 
of  the  ulna  would  appear  to  be  an  extremely  rare  con- 
dition, and  is  sometimes  seen  following  violent  tramna  in 
this  region.  Darrach,^  in  1913,  recorded  a  single  case 
and  referred  to  three  cases  described  by  Hoffa-  and  three 
by  Courtin''  ;  beyond  a  mere  reference  to  its  possibility, 
the  writer  has  failed  to  collect  further  cases. 

The  essential  lesion  is  not  the  lack  of  reduction,  but 
the  result  of  the  imperfect  repair  of  the  triangular  fibro- 
cartilage which  has  been  ruptured,  or  separated  from  its 
ulnar  attachment  by  the  tearing  away  of  the  styloid  from  the  ulna  close  to  its  base. 
The  ulnar  head  thus  loses  its  stability,  and  a  lax  joint  results.  This  laxity  may  be  onl>- 
an  abnormal  mobility  of  the  ulnar  head,  interfering  but  slightly,  if  at  all.  with  the 
function  of  the  wrist,  or  it  may  be  sufficient,  as  in  the 
case  vinder  review,  to  permit  the  head  to  slip  out  of  the 
sigmoid  cavity.  The  impairment  of  function  in  this  case 
was  sulficient  to  warrant  the  carrying  out  of  the  operative 
measures  to  be  described  later. 

In  passing,  it  may  be  noted  that  dislocation  at  the 
lower  radio-ulnar  articulation  as  a  complication  of  Colles's 
fracture  is  far  more  conunon,  and  whilst  it  is  usually 
reduced  with  the  fracture  and  a  satisfactory  result  follows, 
the  condition  is  sometimes  not  recognized  until  the 
swelling  has  disappeared  and  the  splints  have  been 
removed. 

IJncoinplicated  forward  luxation  of  the  lower  end  of 
the  ulna  also  occurs.  In  working  up  the  subject.  Cotton 
and  Brickley*  collected  and  published  the  records  of 
twenty-eight  cases. 

Operative  Treatment. — Just  as  the  symptoms  of  recur- 
rent luxations  differ  considerably  from  those  of  the  acute 
condition,  so  in  the  case  of  treatment.  Operative  treat- 
ment is  practically  never  indicated  in  recent  cases  vmless 
the  condition  is  a  complication  of  Colles's  fracture,  and 
open  treatment  is  necessary  to  effect  or  maintain  reduction, 
ever,  operation  is  an  essential  procedure. 

The  writer,  not  having  access  to  surgical  literature  at  the  time,  devised  the  following 
operation  (Dec.  12,  1919).  An  incision  was  cai-ried  down  to  the  bone  along  the  sub- 
cutaneous dorsal  border  of  the  ulna  in  its  distal  fourth,  and  then  extended  downwards  to 


Fig.  549. — Three  months  after  operation. 


In    recurrent  cases,   how 
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tlic  level  of  the  cimcironn.  IIiivin<>-  scpanvtecl  the  ulnjir  j)eriostcuni,  the  lax  ea|)sular 
ligament  of  the  lower  radio-ulnar  articulation  was  incised,  its  edges  were  retracted,  and 
the  detached  styloid  process  of  the  ulna  was  removed.  With  an  Albee  saw,  a  sliding 
graft,  1^  in,  long  and  |  in.  wide,  was  taken  from  the  lower  end  of  the  ulna.  The 
proximal  end  of  the  graft  was  trimmed  and  made  more  or  less  pointed  in  order  to 
sinuilate  a  styloid  process.  The  graft  was  turned  round  completely  so  that  the  proximal 
end  became  the  distal,  and  projected  for  j  in.  beyond  the  lower  end  of  the  ulna  (Fig.  548). 
Interrupted  'looped'  tanned  catgut  sutures  passing  through  the  periosteum  and  carpi 
ulnaris  nuiseles  on  either  side,  fixed  the  graft.  The  edges  of  the  lax  capsular  ligament 
were  overlapped,  and  stitched  with  tanned  catgut.  The  skin  edges  were  imited  with 
interrupted  silkworm-gut  stitches.  The  hand,  wrist,  and  forearm  were  controlled  in  a 
position  of  two-thirds  complete  pronation  by  means  of  a  plaster-of-Paris  case.  At  the 
end  of  four  weeks  the  plaster  was  removed  and  the  skin  stitches  were  taken  out.  As 
the  wound  was  well  healed,  massage  and  movements  were  started  immediately.  The 
patient  was  discharged  eight  weeks  later  with  a  strong  and  useful  wrist  (Fig.  549). 
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MULTIPLE    PAPILLOMATA   OF   THE    SMALL   INTESTINE    CAUSING 
RECURRENT    INTUSSUSCEPTION    IN    AN    ADULT. 

Bv     ZACHARY     COPE,     Lonhon, 

A  YOUTH,  age  21,  was  admitted  to  St.  James's  Hospital,  Baliiam.  in  November,  1921. 
with  a  history  of  occasional  attacks  of  violent  abdominal  pain.  On  account  of  the  pain 
his  appendix  had  been  removed  at  another  hospital.  After  admission  he  suffered  from 
attacks  of  severe  generalized  abdominal  pain  and  vomiting.  Between  the  attacks  nothing 
abnormal  could  be  found  in  the  abdomen.  My  colleague.  Dr.  C.  E.  Lakin.  was  fortunate 
to  see  the  patient  during  one  of  the  attacks,  and  detected  visible  peristalsis.  On  his 
suggestion  I  explored  the  abdomen  on  Nov.  21.  I  found  many  coils  of  small  intestine 
firmly  adherent  to  the  scar  of  the  appendix-incision,  and  apparently  causing  some  obstruc- 
tion.    The  adhesions  were  freed  with  some  dilliculty  and  the  abdomen  was  closed. 

Early  in  the  morning  of  Nov.  27.  he  was  taken  with  acute  paroxysmal  abdominal 
pain,  and  vomited  much  bilious  material.  The  bowels  had  been  regularly  opened  until 
the  day  of  this  attack,  but  no  return  came  from  an  enema  given  after  the  onset  of 
the  pain.  When  the  paroxysms  occurred  the  patient  became  pale  and  collapsed,  and  it 
was  soon  clear  that  some  further  interference  would  be  necessary.  Abdominal  examina- 
tion showed  a  large  tender  lump  in  the  left  iliac  fossa.  There  was  little  difficulty  in 
arriving  at  a  diagnosis  of  acute  intussusception.  The  abdomen  was  opened  by  a  para- 
median incision  and  an  enormous  intussusception  was  found  filling  the  left  iliac  fossa  and 
the  whole  of  the  pelvic  cavity.  The  pelvic  portion  was  almost  impacted  in  the  pelvis. 
The  diameter  of  the  intussusception  was  between  four  and  five  inches,  and  the  portion 
of  gut  involved  was  the  middle  of  the  small  intestine.  Reduction  was  not  difficult,  and. 
when  reduced,  the  affected  part  of  gut  was  seen  to  be  many  feet  in  length.  Search  was 
made  for  a  tumour  which  might  have  caused  the  condition,  and  some  soft  lumps  were 
felt  in  the  bowel  in  that  portion  which  had  formed  the  apex  of  the  invagination.  These 
lumps  were  very  soft  and  movable,  so  one  concluded  they  might  be  inspissated  content 
of  the  bowel,  and  closed  the  abdomen  without  further  investigation. 

The  patient  progressed  favourably  until  the  thirteenth  day  after  the  operation.  Early 
in  the  morning  of  Dec.  10,  however,  he  was  seized  with  another  attack  of  acute  abdominal 
pain,  with  vomiting  and  collapse.  In  a  few  hours  a  lump  was  felt  on  the  left  side  of  the 
abdomen  similar  to  that  felt  previously.  An  additional  observation  on  the  second 
occasion  was  hypera'sthesia  of  the  left  iliac  and  left  anterior  hmibar  regions. 

Operation  was  promptly  undertaken  and  an  almost  exactly  similar  intussusception 
was  again  discovered,  with  the  addition  that  there  were  many  fresh  adhesions  between 
the  congested  intestine  and  the  abdominal  wall  in  the  left  iliac  and  lumbar  regions. 
Reduction  was  on  this  second  occasion  much  more  difficult,  but  was  accomplished  with 
only  a  few  tears  of  the  peritoneal  coat  of  the  bowel.  The  same  soft  lumps  were  felt  in  the 
bowel  at  the  apex  of  the  invagination,  so  the  gut  was  incised  and  one  was  removed.  It 
proved  to  be  a  pedunculated  papilloma.  It  was  decided  to  remove  the  other  swellings 
on  a  future  occasion,  so  the  abdomen  was  closed.  Six  days  later,  when  the  abdomen 
was  re-opened,  very  many  soft  and  fresh  adhesions  made  the  operation  extremely  diflicult  : 
but  the  former  apex  was  identified  and  two  more  papillomata  were  removed  by  entero- 
tomy.  No  more  tumours  could  be  detected,  but  there  may  have  been  other  minute 
papillomata  which  could  not  be  felt.  Resection  was  out  of  the  question,  since  there 
were  many  extensions,  the  gut  was  very  inflamed,  and  one  did  not  know  the  extent  to 
which  it  might  be  affected  by  the  papillomata.  The  convalescence  of  the  patient  was 
imeventful,  but  the  prognosis  can  not  be  regarded  as  altogether  satisfactory,  although 
microscopic  report  on  the  timiours  pronounced  them  to  be  non-malignant. 
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This  case  is  recorded  lor  three  reasons  : 

1.  Papilloiimta  of  the  middle  segment  ol"  the  small   intestine  are  \ery  rare. 

2.  Intussusception  of  the  middle  portion  of  the  small  intestine  is  excessively  rare. 
;5.   The   tumour   formed    by   the    intussusception   was  unusually  large,   and   hlled   tiie 

pel\  is   like  an   impacted   tumour. 


A  Smai.i,  Point  in  the  Techniqck  ok  Rkuiction  of  an  Intussusception. 

.\s  a  rule  no  dilliculty  is  experienced  in  the  reduction  of  the  main  part  of  an  intus- 
susception by  the  accredited  '  expression "  method.  There  is  often  great  <liHiculty, 
iiowever,  in  the  reduction  of  tlie  last  portion.  Judging  by  the  great  mortality  and 
numerous  resections  recorded  in  some  ])ublished  series  of  cases,  any  slight  assistance  in 
reducing  this  dillicult  last  j)ortion  deserves  to  be  recorded.  One  need  hardly  apologize, 
therefore,  for  publishing  a  small  manoeuvre  which  I  have  practised  for  some  years  and 
found  of  great  value  in  assisting  the  reduction  of  the  last  part  of  the  invagination. 


FHi.  r)50. — Showiiii,'  little  finger  inserted  into  the 
sulcus  between  the  entering  and  returning  layers  of 
the  intussusception.  Adhesions  between  the  two 
peritoneal  surfaces  are  thereby  freed. 


■),)1. — Drawing  to  sliow  how  cedenia  is  expressed 
from  the  swollen  wall  of  the  bowel. 


The  procedure  consists  in  introducing  the  little  finger  between  the  entering  and 
returning  layers  of  the  intussusception  (Fig.  550).  It  is  largely  due  to  the  adhesions  or 
friction  between  the  two  peritoneal  surfaces  of  the  intussusception  that  reduction  is 
dillicult.  As  a  rule,  no  dilliculty  is  experienced  in  inserting  the  little  finger  into  the  sulcus. 
By  this  means  some  of  the  (cdema  may  be  expressed  {Fig.  551).  and  an\'  adhesions  freed. 
or  blood  cleared.  After  that  has  been  done  a  renewal  of  the  usual  method  of  reduction 
can  be  undertaken  ;  in  some  cases  it  is  even  justifiable  to  exert  a  certain  amount  of 
traction  on  the  proximal  segment  of  gut  so  long  as  the  entering  and  returning  layers  have 
been  well  separated. 

I  believe  if  this  little  mand'uvre  is  tried  in  any  difticult  intussusception  there  will  be 
\ery  few  occasions — apart  frotu  actual  gangrene  «)f  the  gut — in  which  resection  will  be 
needed.  In  the  case  described  above,  the  method  was  found  of  use  on  the  second  occasion 
when  reduction  was  didicult. 
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VISITS    TO    SURGICAL    CLINICS 

AND    ABROAD. 


AT    HOME 


THE  CLINIC  OF  PROFESSOR  RAFFAELE  BASTIANELLI,  ROME. 

The  great  General  Hospital  of  the  city  of  Rome,  the  Policlinico,  is  a  modern  institution 
built  on  the  pavilion  system.  Professor  R.  Bastianelli,  who  has  charge  of  one  of  the 
surgical  services  in  the  Policlinico,  owes  his  excellent  English  to  his  American  wife.  His 
partiality  for  the  Anglo-Saxon  race  shows  itself  in  the  genuine  pleasure  and  hospitality 


Fig.  552.— The  Royal  Institute  of  Clinical   Surgery,   Policlinico,    liouie. 

with  which  he  welcomes  British  surgeons  to  his  clinic.  We  found  that  his  admiration 
for  British  surgery  was  of  no  recent  growth,  but  had  given  rise  to  an  innovation  in  nursing 
in  Rome  which  is  destined  to  produce  far-reaching  consequences. 

Rather  more  than  ten  years  ago,  Professor  Bastianelli,  who  had  long  been  impressed 
with   the   inferiority   of  the   nursing   in   Italian   hospitals   as   compared   witli   British   or 
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Aiucrican,  t'orimd  a  private  Committee,  consistino;  of  the  Princess  Doria  l*amphiity, 
Marehesa  Maraini  Gonzaj^a,  and  himself,  to  consider  a  project  for  introducing  into  Italy 
the  EngUsli  mirsinj^  system.  As  a  first  step  it  was  decided  to  buihl  a  Nurses'  Home  in  the 
centre  of  the  Pohclinico.  The  Committee  obtained  the  patronaj^e  of  H.M.  the  Queen  of 
Italy,  and  with  her  help  and  with  that  of  the  hospital  managers  and  the  Prime  Minister, 
Signor  Giolitti,  the  Home  was  built,  and  opened  in  April,  1910.  An  lOnj^lish  matron.  Miss 
Dorothy  Snell,  was  appointed,  and  she  brought  with  her  twenty  English  sisters  and  nurses. 
Ten  Italian  jjrobationers  were  added  to  this  service  for  purposes  of  training  ;  two  [)avili()ns 
in  the  Policlinico,  one  surgical  and  one  medical,  were  staffed  with  this  personnel,  and  tlic 
experiment  began. 

The  course  of  training  for  Italian  probationers  was  at  first  two  years  in  duration. 
In  1912  Italian  certificated  nurses  trained  in  this  service  began  to  take  the  places  of  some 
of  the  English  nurses,  and  in  1914  the  first  Italian  sister  was  appointed.  In  1916  it  was 
foiuid  necessary  to  extend  the  course  of  training  to  three  years. 


"):;. — The  Nurses'  Home  at  tlic  I'olicliTiico. 


In  its  early  days  this  innovation  encountered  much  local  opposition.  There  were 
many  who  did  not  share  Professor  Rastianelli's  dissatisfaction  with  the  standard  of  native 
Italian  nursing  then  prevalent,  and  who  regarded  bed-sores  in  most  serious  cases  as  an 
act  of  God  rather  than  as  the  result  of  incompetent  nursing.  Vested  interests  were,  of 
course,  aroused,  and  the  drum  of  local  patriotism  was  beaten  loudly  in  opposition  to 
these  alien  invaders.  But  the  diligence,  ability,  and  tact  of  the  Matron  and  of  her  stafl" 
little  by  little  succeeded  in  making  the  new  School  of  Nursing  a  great  success,  and  its 
fame  spread  to  such  an  extent  that,  during  the  war,  often  the  first  request  of  a  wounded 
Italian  soldier  on  being  transported  to  Rome  was  to  be  sent  to  the  'English  Pavilion". 
To-day  the  staff  is  almost  entirely  Italian  ;  the  only  remaining  English  people  are  the 
Matron,  Assistant  Matron,  and  a  night  sister.  There  is  a  nursing  staff  of  about  80  on 
duty  in  the  units  concerned,  of  whom  12  are  sisters,  and  if  it  were  not  for  the  diflieulty 
of  displacing  the  former  untrained  men  and  women  nurses,  and  the  agitation  of  certain 
political  organizations  behind  them,  the  School  would  have  made  still  greater  headway. 
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That  tlie  experiment  is  a  successful  one  is  proved  not  only  by  the  fact  that  the  pavi- 
lions staffed  by  the  School  nurses  have  been  recognized  by  the  authorities  and  by  doctors 
as  the  best  in  Italy,  but  also  by  the  conclusion  of  a  Royal  Commission  appointed  to  study 
the  problem  of  the  nursing  service  in  Italy.  The  -Commission  concluded  that  the  Scuola 
Convitto  Regina  Ilena  in  Rome  should  be  taken  as  the  standard  for  future  Schools  to  hv 
founded  in  Italy. 

Professor  Bastianelli's  operating  theatre  is  rather  small,  with  excellent  light.  Tlie 
theatre  staff  consists  of  1st  assistant  (a  'long-service'  man),  2nd  assistant,  instrument 
sister  (an  Italian,  trained  in  the  British  tradition  by  the  sisters  brought  over  by  Bastianelli 
eleven  years  ago),  probationer,  and  male  theatre  attendant.  The  general  aseptic  technique 
is  on  usual  modern  lines.  Alcoholic  solution  of  picric  acid  is  used  for  sterilizing  the  skin, 
and  smooth  rubber  gloves  are  worn. 

On  the  morning  of  our  visit,  the  Professor  operated  on  four  eases,  and  the  details  of 
his  technique  are  described  in  the  following  paragraphs. 


Case  1 . — Carcinoma  of  pylorus  :    partial  gastrectomy. 

The  patient,  a  man.  gave  a  history  of  a  sense  of  weiglit  and  pain  in  tlie  epigastiinin  for  fom- 
or  five  months,  and  there  was  a  large  movable  tumour  in  the  right  epigastriiun. 

()p]:nATiON. — A  mid-line  incision  was  made  above  the  uml)ilieus.     The  growth  in  the  pyloric 
end  of  the  stomach  was  large,  but   fairly  mo\able.     Professor  liastianelli.  after   some  hesitation. 

decided  to  remove  it,  and  began 
the  gastrectomy  at  the  eardia<' 
end.  He  hrst  tore  through  the 
small  omentum,  and  ])laeed 
two  heavy  Si)eneer  \Vells'  for- 
ceps on  the  coronary  artery 
about  onc-tliird  of  the  distance 
down  from  the  cardiac  orifice 
to  the  ])ylorus.  The  coronary 
artery  was  divided  lietween 
these  and  tied  with  catgut  on 
a  transllxion  needle.  The  left 
end  of  the  great  omentum  was 
then  divided  between  Koeher's 
forceps,  anrl  tied  off  with  cat- 
gut, which  gave  a  good  deal 
of  trouble  by  breaking.  Two 
curved  gastrectomy  forceps 
were  next  placed  on  the  stomach 
high  up  to  the  left,  one  ineli 
apart,  and — after  packing  off  — 
the  stomach  was  divided  by 
knife  between  them,  close  to 
the  lower  clamp.  The  exposed 
mucosa  was  swabbed  with  tinc- 
ture of  iodine.  The  rest  of 
the  great  omentum  was  next  divided  between  Koeher's  forceps  and  tied  off,  and  the  stomach 
turned  down  to  the  right,  exposing  its  posterior  wall.  The  posterior  aspect  of  the  growth  was 
freed  from  the  pancreas  by  the  method  of  scissor  dissection  so  often  employed  by  our  gynajco- 
logists.  The  pyloric  vessels  were  divided  between  forceps.  At  this  point  there  was  rather  severe 
haemorrhage  from  either  the  gastroduodenal  or  splenic  artery,  which  took  some  little  time  to 
control.  The  first  part  of  the  duodenum  was  now  divided  between  clamps.  The  Professor 
contemplated  a  direct  union  of  the  divided  duodenum  with  the  stump  of  the  stomach,  which  is 
apparently  his  favourite  method.  After  testing  the  mobility  of  the  two  parts,  however,  he  decided 
that  he  had  stripped  the  posterior  wall  of  the  duodenum  too  much,  and  left  it  too  thin  to  hold 
sutures  under  some  tension.  Accordingly,  he  abandoned  the  idea  of  a  Billroth  gastrectomy,  and 
decided  on  the  prccolic  Polya  method.  The  duodenum  was  closed  in  two  layers  with  catgut.  A 
straight  needle  was  used  for  the  haemostatic  suture,  and  a  curved  needle  with  interrupted  sutures 
for  the  Lembert.  Ciuved  clamps  without  rublxr  covering  were  applied  longitudinally  to  the  first 
loop  of  jejunum.  (The  clamps  left  on  the  stomach  stump  were  rubber-covered.)  The  proximal 
end  of  the  jejunal  loop  was  approximated  to  the  greater  cvuvaturc,  of  the  stomach,  and  the  distal 
end  to  the  lesser  curvature.  For  the  seromuscular  stitch,  silk  on  a  curved  needle  was  used.  It 
was  carried  along  the  whole  length  of  the  posterior  wall  of  the  stomach  and  clamped  jejunal  loop, 
and  tied  off.     The  lumen  of  the  stomach  was  now  reduced  by  a  second  Lembert  stitch  of  silk 
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carried  half-way  up  from  the  grcaiier  curvature,  so  as  to  make  a  stoma  half  tlic  size  of  tlie  f^astric 
lumen,  lyinfi;  close  to  the  lesser  curvature.  An  incision  of  eorresijoiuiiufi;  size  was  made  in  the 
upper  (distal)  half  of  the  jejunal  loop.  The  throu<fh-and-throu<jh  hainostatic  suture  was  catgut 
on  a  straight  needle.  He  began  it  at  the  lower  end  on  the  greater  curvature,  as  a  continuous 
Lembert.  On  reaching  the  lower  end  of  the  stoma  it  became  a  continuous  through-and-through 
stitch,  and  so  up  to  the  lesser  cur\ature.  For  tinning  the  corner,  and  for  the  anterior  layer,  it 
became  a  nuicous  loop  stitch,  and  at  the  lower  angle  of  the  stoma  was  carried  on  again  as  a 
seronmscular  to  meet  its  commencement  at  the  greater  curvature,  where  it  was  tied  off.  The 
clamps  were  now  removed  and  the  anterior  layer  of  the  original  seromuscular  suture  of  silk  was 
brought  down  the  whole  distance  from  the  lesser  to  the  greater  curvature. 

In  closing  the  abdominal  wall  four  interrupted  tension-stitches  of  thick  silk  were  passed 
through  all  layers  including  jieritoncum,  and  left  temporarily  luitied.  A  row  of  interrupted  catgut 
was  used  for  peritoneum  and  linea  alba,  and  contimious  catgut  on  a  eur\'ed  needle  for  the  skin. 
The  four  tension-stitches  were  linally  tied  over  a  roll  of  gauze. 

The  whole  operation  took  one  hour  and  forty  minutes.  We  learned  two  days  later  that  the 
|)atient  was  makng  a  good  convalescence. 

Case  2. — ^Duodenal  ulcer. 

A  right  j)aramedian  incision  was  made,  and  a  typical  ulcer  in  the  first  part  of  the  duodenum 
exposed.  The  ulcer  was  not  excised  but  was  infolded  with  interrupted  catgut.  Posterior  gastro- 
enterostomy was  performed,  and  curved,  interlocking  clamps  imcovered  by  rubber  were  employed. 
A  lather  long  jejunal  loop  was  left  above  the  stoma,  l^'or  the  outer  layer  silk  on  a  straight  needle 
was  used.  The  Professor  men- 
tioned that  he  did  not  believe 
that  silk  or  other  non-absorb- 
able  stitch  is  the  chief  cause  of 
gastrojcjunal  ulcer.  On  opening 
the  stomach,  vessels  in  the  sub- 
mucosa  were  picked  up  by 
artery  forceps  before  the  mucosji 
Wiis  laid  open.  The  anterior 
layer  of  the  hiemostatic  stitch 
was  inserted  as  a  mucous  loop. 
The  stitching  was  very  close, 
approximately  twelve  to  the 
inch.  A  straight  needle  was 
used  for  both  layers.  The 
stoma  was  placed  horizontally 
on  the  posterior  wall  of  the 
stomach,  and  the  mesocolon 
sutured  to  the  stomach  close  to 
the  anastomosis  at  the  comple- 
tion. The  abdomen  was  closed 
without  inspecting  the  gall- 
bladder, appendix,  or  other 
organs. 

We  noticed  later  that  other 
surgeons  in  Italy  very  commonly  omitted  the  wide  general  inspection  of  the  abdominal  viscera 
that  is  considered  so  desirable  by  British  and  American  surgeons,  and  were  content  to  deal  with 
flic  main  lesion  alone. 

Case  3.— Carcinoma  of  the  left  testis. 

There  was  a  four  months'  history  of  swelling.  \Vith  the  patient  in  the  half  Trendelenburg 
position  a  groin  incision  was  made,  extending  from  the  upper  scrotum  parallel  with  Poupart  to 
above  the  anterior  superior  spine.  The  external  oblique  was  slit  up  from  the  external  ring,  and 
the  cord  isolated  and  clamped  at  the  level  of  the  internal  ring  before  the  tumour  was  manipulated. 
The  incision  was  now  carried  down  on  to  the  scrotmn,  and  the  testis  (which  was  very  large)  dis- 
sected out  of  the  scrotum.  The  abdominal  incision  was  then  prolonged  up  on  the  outer  side  of 
the  linea  semilunaris  to  the  left  costal  margin.  The  nuiscles  were  divided,  the  peritoneum  wius 
raised  from  the  lateral  and  jjosterior  abdominal  wall,  and  retracted  towards  the  mid-line.  Th-^  vas 
was  se|)arated  from  the  spermatic  vessels  and  divided.  The  spermatic  vessels  were  traced  high  up 
towards  the  aorta  and  divided.  No  enlarged  glands  were  found,  but  two  or  three  apparcntlx 
normal  glands  were  removed  from  along  the  aorta.  The  wound  was  then  closed,  the  only  drainage 
being  a  small  tube  into  the  subcutaneous  tissue  of  the  inguinal  region. 

Case  4. — Gall-stones. 

The  patient  was  a  woman  with  a  typical  history  of  I)iliar\   colic  and  jaundice. 

The  incision  was  vertical  through  the  outer  part  of  the  right  rectus,  and  the  upper  end  was 
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prolonged  obliquely  upwards  and  inwards,  parallel  with  the  costal  margin.  Tongue  forceps  were 
used  to  grip  the  gall-bladder.  The  cystic  and  common  duct  were  dissected  out  with  long  curved 
scissors  ;  cholecystectomy  was  performed,  starting  by  a  division  of  the  cystic  duct  and  artery, 
and  the  gall-bladder  fossa  on  the  liver  was  covered  jn  by  interrupted  catgut  stitches.  Before 
ligaturing  the  cystic  duct,  a  flexible  probe  was  used  to  explore  the  common  and  hepatic  ducts, 
which  were  free  from  stones.  A  split  drainage  tube,  with  a  gauze  wick,  was  left  in  the  sub-hepatic 
fossa. 

Dr,  Sgambati,  the  pathologist  in  Professor  BastianeUi's  Clinic,  described  to  us  a  test 
for  perforative  peritonitis  which  they  had  used  empirically  for  some  time,  and  to  which 
they  attached  considerable  importance.  Into  a  test-tube  containing  the  patient's  urine, 
strong  nitric  acid  is  poured  as  in  the  ordinary  test  for  albumin,  and  if  the  test  is  positive 
a  brownish-purple  colour  appears  above  the  nitric  acid  for  some  depth.  He  stated  that 
it  was  never  found  in  intestinal  obstruction  alone  ;  that  it  appears  within  two  hours  after 
perforation  of  an  abdominal  viscus  ;  but  there  is  a  slight  reaction  the  day  after  any 
abdominal  operation.     The  chemical  significance  of  the  test  is  not  understood. 

The  writer  w^as  fortunate  enough  to  attend  one  of  Professor  BastianeUi's  classes  in 
clinical  surger^^  The  patient  was  on  a  couch  in  the  centre  of  a  large  lecture  theatre,  the 
Professor  sat  in  a  chair  by  the  side  of  the  patient,  and  two  students  were  called  down  to 
examine  the  case.  There  were  a  hundred  and  twenty  students  in  the  class,  nearly  all 
men.  The  patient  had  a  large  ovarian  cyst,  and  the  Professor  made  the  two  students 
go  through  the  ordinary  physical  examination,  discoursing  to  the  class  at  intervals  upon 
the  precise  significance  of  the  various  methods  of  physical  examination,  and  then  upon 
the  differential  diagnosis,  pathology,  and  treatment  of  the  condition.  Whether  the 
Italian  medical  student  is  a  more  tractable  individual  than  his  British  confrere,  is  a  matter 
of  uncertain  speculation  ;  but  it  is  an  undoubted  fact  tliat  Professor  Bastianelli  held  his 
large  class  of  students  in  a  state  of  active  attention  during  the  whole  of  his  dissertation, 
and  it  was  a  remarkable  proof  of  this  interest  tliat  the  percussion  notes  v/ere  perfectly 
audible  at  the  back  of  his  larjje  audience. 
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INVERSION     OF     THE     VERMIFORM     APPENDIX. 

«Y    ARTIIIII    EVANS,    Lomkjx. 

A  FEMAi-K,  age  33,  was  admitted  into  hospital  Sept.  29,  1919. 

History. — The  patient  stated  that  she  had  been  losing  weight  for  the  previous 
twelve  months.  For  the  first  six  months  of  that  time  her  periods  came  on  every  fourteen 
days,  and  each  period  lasted  till  the  beginning  of  the  next.  For  the  last  six  months  she 
had  been  (juite  regular,  each  period  lasting  from  five  to  seven  days. 

She  had  suffered  no  abdominal  or  pelvic  pain  ;   the  bowels  were  regular,  and  she  had 
sought  admission  into  the  hospital  solely  on  account  of  the  loss  of  blood  and  loss  of  weigh! . 
On  Admission. — A  slight  swelling  could  be  felt  above  the  pubes.     Vaginal  examin- 
ation revealed  a  swelling  in  Douglas's  pouch. 

Oi'ERATiON. — At    the    operation    the    contents    of    the    pelvis  were    foimd    matted 

together.  The  bladder  was  closely  united  to  the  uterus, 
and  the  line  of  junction  was  hidden  by  a  f'rmly  adherent 
coil  of  small  intestine.  These  structures  were  freed,  and 
the  Fallopian  tubes  and  ovaries  identified.  These  were 
fused  into  one  thickened  and  adherent  mass.  On  the 
left  side  an  abscess  cavity  was  opened. 

Both  tubes  and  ovaries  were  removed.     At  the  con- 
clusion of  the  operation,  as  a  matter  of 

routine,  the  caecum  was  drawn  into  the 

wound  and  inspected,  when  it  was  dis- 
covered that  the  appendix  Avas  inverted.. 


l-"IG.  5i)C.   -."^^Iiowiiii,'  tlio  ijositioii  of  tlio  Inverted  appendix 
at  operation. 


l-'ICJ.  557. — ^The  appciulLx,  sliowinj; 
congestion  of  the  mucous  membrane. 
{.Xalural  size.) 

presenting  the  appearance  shown  in  Fig. 
556.  The  tip  could  be  felt  within  the 
cjpcum.  The  inversion  was  not  reduei!)le. 
The  meso-appendix  was  clamjied 
and  cut,  and  a  circular  incision  made  round  the  base  of  the  appendix  ;  when  this 
was  done  the  appendix  became  wholly  inverted  {Fig.  557).  This  specimen  is  now  in  llu 
museum  of  the  Royal  College  of  Surgeons. 

The  distal  half  was  congested,  and  at  the  extreme  tip  haemorrhage  had  taken  place 
into  the  tissues. 

No  history  was  obtained  referable  to  trouble  with  the  appendix. 
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DUPLICATION     OF     THE     URETER. 

By    GEOFFREY    KEYNES,    London. 

Duplication  of  one  or  both  ureters  is  not  a  very  uncommon  condition,  though  the  abnor- 
mality is  more  often  incomplete  than  complete.  Different  authorities  have  estimated 
that  a  double  ureter  occurs  in  from  1  to  4  per  cent  of  all  diseases  of  the  urinary  system. 
In  many  cases  the  condition  is  only  discovered  at  autopsy,  having  given  no  trouble  during 
life.  In  the  following  case  the  patient's  illness,  which  was  directly  due  to  this  abnormal- 
ity, ran  a  very  obscure  course,  and  an  imusual  state  of  affairs  was  revealed  after  death. 

The  patient  was  a  single  woman,  age  26.  Previously  she  had  always  enjoyed  good 
health  ;  but  one  month  before  admission  to  hospital  had  noticed  a  swelling  in  the  left 
side  of  her  abdomen.  This  swelling  had  increased  in  size  and  become  tender.  For 
several  days  she  had  felt  feverish.  On  examination,  a  large  cystic  tumour  was  felt  in 
the  left  hypochondrium  extending  from  the  costal  margin  to  three  inches  below  the 
umbilicus.  The  tumour  was  thought  to  be  of  renal  origin,  but  in  the  absence  of  any 
other  signs  or  symptoms,  no  certain  clinical  diagnosis  could  be  made.  An  exploratory 
laparotomy  was  performed  by  Mr.  G.  E.  Cask  ;  but  the  tumour,  extending  from  the  left 
dome  of  the  diaphragm  to  the  brim  of  the  pelvis,  was  found  to  be  too  large  for  removal. 
The  fluid  contained  in  it  was  accordingly  evacuated,  three  pints  being  obtained,  and  the 
cavity  was  drained  through  the  abdominal  wall.  An  examination  of  this  material  threw 
little  light  on  the  nature  of  the  tumour.  It  was  a  thin  turbid  fluid  containing  many  pus 
cells,  some  red  blood-cells,  and  a  few  doubtful  Gram-negative  micro-organisms.  No 
growth  was  obtained  on  culture.  The  urea  content  was  estimated  by  Dr.  George  Graham, 
and  was  found  to  be  55  mgrtn.  per  cent — ^an  amount  such  as  would  be  found  in  any  of  tlie 
body  fluids.  It  seemed  improbable,  therefore,  that  this  fhnd  was  of  renal  origin,  and  the 
diagnosis  remained  obscure.  After  the  operation  the  general  condition  of  the  patient 
became  steadily  worse,  and  she  died  after  three  days  with  all  the  symptoms  of  a  profound 
toxfcmia,  with  incessant  vomiting,  and  very  scanty  urine  which  contained  much  acetone. 

The  post-mortem  examination  revealed  an  interesting  condition.  All  the  organs 
were  found  to  be  normal  except  the  urinary  tract  on  the  left  side.  The  lower  part  of  the 
left  kidney  appeared  normal,  and  a  normal  ureter  proceeded  from  the  hilus.  The  upper 
l)art,  however,  was  occupied  by  the  large  cyst  which  had  been  tapped  at  the  operation, 
and  was  now  much  reduced  in  size.  From  this  proceeded  a  second  ureter,  dilated  and 
tortuous.  The  lumen  of  this  communicated  with  the  cyst  above,  but  it  was  obliterated 
at  several  points  in  its  couise  within  the  pelvis,  so  that  it  was  represented  by  a  series  of 
distended  loeuli,  all  of  which  contained  a  considerable  amount  of  thick  yellow  pus.  One 
of  the  loeuli  had  bulged  between  the  layers  of  the  broad  ligament  and  was  in  contact 
with  the  left  side  of  the  uterus.  The  loculus  below  this  was  in  intimate  contact  with  the 
wall  of  the  bladder  :  it  penetrated  the  muscular  layers  so  that  its  wall  was  only  separated 
from  the  lumen  of  the  bladder  by  the  mucous  membrane  ;  but  there  was  no  indication 
that  it  had  ever  possessed  any  opening  through  this.  The  point  of  closest  contact  with 
the  mucous  membrane  of  the  bladder  was  a  little  below  and  in  front  of  the  opening  of  the 
normal  ureter.  Further  loeuli  extended  into  the  substance  of  the  wall  of  the  vagina, 
but  again  without  opening  into  it,  and  there  was  no  evidence  that  any  such  opening  had 
ever  existed.  The  accompanying  drawing  {Fig.  558),  made  from  a  dissection  of  the  parts, 
shows  the  course  and  relations  of  the  second  ureter. 

The  patient,  therefore,  had  a  complete  duplication  of  the  ureter  on  the  left  side,  but 
the  upper  or  abnormal  ureter  had  never  communicated  with  the  bladder  or  any  other 
part  of  the  genito-urinary  tract.  A  hydronephrosis  of  the  upper  part  of  the  left  kidney 
had  resulted,  and  this,  presumably,  had  been  present  since  birth.  At  the  same  time  the 
abnormal  ureter  had  become  dilated  and  tortuous,  and  adhesions  forming  within  its 
lumen  had  divided  it  up,  in  the  course  of  time,  into  a  series  of  loeuli.  This  suggests  that 
a  chronic  infection  of  the  tract,  possibly  travelling  through  the  wall  of  the  vagina,  had 
been  present  for  many  years,  but  of  so  mild  a  degree  that  the  patient  believed  herself  to 


HARE     OR     0J3SC^URE     CASKS 


507 


be  in  good  health.  In  the  end,  however,  the  infcetion  assumed  u  more  virulent  character, 
so  that  the  ureter  was  converted  into  a  series  of  abscesses.  At  the  same  time  there  was 
a  great  and  rapid  increase  in  the  amount  of  fluid  in  the  cyst  which  represented  the  upper 
pole  of  the  left  kidney.  All  trace  of  kidney  tissue,  however,  had  disappeared,  i)robabl\- 
long  before,  from  the  walls  of  the  cyst,  and  consecjuently  the  lluid  secreted  no  longer 
resembled  urine  in  its  chemical  constitution.  Drainage  of  this  hydronephrosis  did  not 
relieve  the  patient,  who  possessed  a  number  of  other  pus-con- 
taining cysts  in  situations  unsuspected  and  diflieult  of  access.  ^-?3*='T'( 
Death  from  toxaemia  was  accordingly  the  natural  termination.                 ^^r^S^CT/        /g  '4 

The  abnormality  conformed  to  the  type  most  commonly  >^^V^^iv^^  ^^ 

found,  in  that  it  was  on  the  left  side,  and  involved  the  upper         ,h^^^//^^  /^ 
pole  of  the  kidney.     Usually,  however,  the  additional   ureter         C'^k^ (L^''^2l j^  ^J^ 
has  an  opening   below  into  the    bladder,    vagina,    or   urethra, 
whereas  in  the  present 

case  there  was  no  open-  x""'^       \v  L""'"iffli   m 

ing,   so   that   a    hydro- 
nephrosis   inevitably 

resulted.      Even    when     /           '  llfy  \   a  t     >^b  '    mv^^^  a 
the   opening   is  present                   K^fl         '•"■'  \\»*1ki    ¥      w/rJ^^ 
a   hydronephrosis    may     \ V           ^l'  \^  vNr    jH'jy'*  '•*'' 
nevei-theless       develop.      \l|«|,     /I\  .  V  rf^^^^MAV 
A    case    of    incomplete          ^Hi  ^J^i•'  i^'^'^*'^     Hrl     /  v 
duplication  of  the   left 
ureter    with     intermit- 
tent hydronephrosis  fol-                         \\                              B 

lowed  by  pyonephrosis  ' 

was    recently    recorded 

bv  Pizzetti.^     An  inter-  .  ,  ,,  , ,  ,  ,  „ 

'   .  .  \  \  /WSJ  \l E. 

estmg  specmien,  which 

has  not  been  described  \\  G.  ^'^^ 

in  the  literature  of  the 

subject,  is  preserved  in  \\  /J^^  ^-.  r 

the  museum  of  St.  Bar-  W.--^-k.     ^y^J^Sl     ^-r^ 

tholomew's       Hospital.  ^.^.-^  ur  ^''sjw      //  n 

This  was  obtained  from  X^^^jki 

a  man,  age  50,  who  died  /  ^^'    tV.,     ^   m\vg,  ml/.  ^ 

from    cerebral    hacmor-  '    ^ 

rhage.        Both     ureters  /^cj==^#^^^      '''^^''^^^^^  ^.^M^"^    --'       A.  Cystic  portion-'oi 

,.,,,.  „  t    -y  '  J^^^SSK^-'--"'-— -IT  left  l'''l"<'y-    Thcantpr- 

are  completely  duplica-    H  u.^  V^^^^'-^-^'^^^v!^^--"        '  ior  waii  of  tbecjst  has 

tpH     nnH    nil    four    orifn  \^        "      '       '  \ii^  I^  .VX'  ^  been    cut     away.       B. 

rea,  ana  au  lour  open  \  ^^ife. "..     ,:    .SM^         ^.-Wl  Abnonuai  ..retw.    c. 

into  the  bladder,  but  the  K^^KmW  '        '\\^^^^  Hw  Diiatodiwuii  of  abnor- 

V^^WuJ*^  \v^^^^    =.:>i^        ^  nial  ur<>trr.  D.  Cut  eik-c 

more      posterior     ureter  V_.>«^  l  \\>^g:_  ^S^*"^  of  pentomnnn  lonnin^' 

on  each  side  has  formed  \  p^^^i^  Cn',^:^'^v.™K 

a  considerable  pouch  in  /    shormswick.  ureter.     F- i'^-ft  utenim 

..  II      /■  ii        .  ,     ,  ,  l^^lct    ^  artery.    G.   Utfnis  anil 

the  wall  ot  the  bladder  t^         "SI  left  Fallopian  tube.  h. 

and     is     dilatpd      in     it«  ^—       "^  Hhul.lor        |.    Komuil 

.iiiu     13     iiiidicu      111     lis  FiC.  558.— DiaL-ram  to  show  the  duplicated  uivi.  I.  liuht  kidney  and  ureter. 

whole   length.     On  the 

left  side  the  abnormal  arrangement  has  caused  some  obstruction  to  the  outflow  from  the 
second  ureter,  so  that  both  are  dilated  and  the  kidney  is  hydronephrotic  in  addition. 
The  same  has  occurred  to  a  much  slighter  degree  on  the  right  side. 

Hydro-  and  pyonephrosis  is,  therefore,  not  a  very  rare  complication  of  double  ureter, 
but  it  is  unusual  for  the  patient  to  die  as  a  result  of  this  alone,  and  the  condition  may  br 
exceedingly  difficult  to  diagnose. 


^  Policlinico  (Sez.  Chir. ),   1921,   April   15. 
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EXOPHTHALMIC     GOITRE  :     DEATH     FROM     BILATERAL     FEMORAL 
THROMBOSIS     AND     GANGRENE. 

lU-    ^\.    G.    SPENCER,    Loxoox. 

A  FKMAi.i:  typist,  age  21,  was  admitted  to  the  Westminster  Hospital  on  Sept.  17,  1917. 
She  had  had  a  gradually  increasing  swelling  of  the  thyroid  gland  for  three  years,  and  had 
lost  over  a  stone  in  weight  during  the  last  lew  months.  She  had  become  breathless  when 
going  ii])stairs  and  had  occasionally  awaked  at  night  with  distress  in  breathing,  Bnt  she 
liad   not  been  troubled  by  ])alpitations  or  by  difliculty  in  swallowing. 

The  thyroid  gland  was  uniformly  enlarged,  and  firmly  elastic  :  its  margins  v/ere  not 
well  defined,  but  it  moved  with  the  larynx.  There  was  marked  bilateral  exophthalmos, 
with  von  (iracfe's  sign  present.  The  ])uls('  was  feeble  and  irregular,  averaging  108.  No 
cardiac  nuirnuirs  could  be  heard. 

The  patient  was  kept  in  bed  from  Sept.  17  to  28  :  she  showed  nervous  excitement, 
and  blushed  on  slight  provocation.  The  pulse-rate  continued  imaltcred  at  108,  the 
temperature  rose  at  night  to  99"5°.  She  was  very  restless  at  night,  and  also  by  day.  The 
bowels  acted  regularly.     The  urine  was  normal. 

Sept.  28. — About  three-quarters  of  the  right  lobe  of  the  thyroid  was  removed,  and 
also  the  isthmus.  There  was  no  excessive  lijcmorrhage.  The  depressor  muscles  were 
united,  as  well  as  the  skin,  except  for  a  small  tube  removed  on  the  following  day.  The 
operation  ai)})eared  to  be  well  borne,  but  for  the  next  three  days  the  patient  was 
extremely  restless  in  spite  of  drugs,  bromide  and  chloral,  and  morphia. 

Sept.  80.  The  wound  was  dressed  and  looked  perfectly  well — pulse-rate  120,  tem- 
])('ratnre  99'. 

()(1.  1 . The  fourth  day  after  the  operation,  the  left  leg  was  painful  and  cold,  with 
Jiiarbled  skin  :  tlicre  was  no  pulsation  in  the  dorsalis  pedis  or  in  the  popliteal  artery, 
but  the  left  common  and  superficial  femoral  covild  be  felt  pulsating  for  at  least  three 
inches  below  Poujjart's  ligament. 

Oct.  2. — The  right  lower  extremity  was  in  the  same  state  as  the  left  had  been  on  the 
previous  day.  Pulsation  in  the  left  femoral  artery  could  only  be  felt  just  below  Pouparfs 
ligament, 

Oct.  8.     Tlie  U'l'l  leg  presented  several  separate  patches  of  skin  becoming  gangrenous. 

Oct.  .5.    Tl'.c  right  leg  showed  patches  of  commencing  gangrene. 

Oct.  6. — On  the  left  side  pulsation  could  be  felt  for  one  inch  below  Poupart's  liga- 
ment ;  on  the  right  side  scarcely  any  pulsation  could  be  felt  in  this  place.  Both  limbs 
were  quite  cold  up  to  the  knee,  above  which  the  circulation  seeined  sufficient.  There  was 
no  voluntary  movement  in  the  toes  or  legs.  Deep  pressure  at  the  ankle  could  be  felt. 
There  were  dark  purple,  dry,  and  hard  gangrenous  patches  of  skin  on  both  sides  as  high 
as  the  knees. 

Oct.  7. — There  was  no  pulsation  below  Poupart"s  ligament  on  the  right  side  ;  slight 
pulsation  in  the  left  common  femoral.  The  patient  had  continued  very  restless,  the  pulse 
and  temperature  remaining  imchanged.     The  operation  wound  had  healed. 

Oct.  8. — As  the  patient  began  to  die  the  temperature  rose,  the  patient  continuing 
restless  to  the  end. 

Post-mortem  Exa:mination. — This  took  place  twelve  hours  later,  and  revealed  the 
following  conditions  :- 

Heart. — The  left  ventricle  was  hypertrophied.  All  the  four  chambers  were  filled 
with  agonal  clot.  In  the  left  ventricle  near  its  apex  there  was  a  granular,  adherent  ante- 
mortem  clot,  the  size  of  an  almond. 

Lungs. — These  were  slightly  congested,  but  otherwise  normal. 

Kidneys. — Infarctions  were  found  in  both  kidnej^s,  recent  on  the  right,  old  on  the 
left  side. 
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Lmver  Extremities. — Thrombosis  vvais  present  in  the  femoral  arteries  and  veins  of  both 
sides.  In  the  ri<^Iit  eommon  femoral  artery  the  elot  was  nuxlerately  firm,  pale,  and 
extended  upwards  to  the  bifurcation  of  the  eonunon  iliac.  The  elot  on  the  left  side  was 
softer  and  more  red. 

Examination  of  the  Portion  of  Goitre  Excised. — The  tissue  was  composed  of  snmll 
follicles  ;  there  were  only  a  few  large  ones.  The  small  follicles  were  mostly  devoid  of 
colloid,  the  larger  were  filled  with  it.  The  follicles  had  mostly  cuboidal  epithelium, 
although  in  places  it  was  columnar.     The  interfollicular  tissue  was  of  moderate  density. 


SEVEN     LARGE     SEWING-NEEDLES     IN     THIGH. 

By    VV.    G.    spencer,    London. 

The  following  ease  depended  for  its  successful  issue  wholly  on  radiography.  A  man 
complained  of  pain  in  the  right  thigh,  but  there  was  nothing  to  be  seen  or  felt.  The 
radiograjih  reproduced 
(Fig.  559)  was  taken 
l)y  the  sister  acting 
under  Capt.  Robert 
Knox.  It  was  tluis 
discovered  that  there 
were  seven  large 
sewing  -  needles,  each 
nearly  two  inches  in 
length,  in  the  (juadri- 
ccps  extensor  muscle, 
about  the  middle  of 
the  thigh,  external  to 
the  line  of  the  artery. 
All  liad  been  pushed 
in,  with  their  points 
directed  upwards,  al- 
most in  the  course 
of  the  muscle  fibres, 
until  the  eye  ends 
were  well  beneath  the 
aponeurosis.  A  curved 
Map  of  skin  and  sub- 
cutaneous tissue  was 
turned  up,  correspon- 
ding to  the  anterior 
llap  of  an  ampjitation, 
which  exposed  the 
aponeurosis  overlying 
the  needles.  P^vcn 
then  no  needle  could 
be  felt.  The  sister, 
however,  by  means 
of  the  screen,  fixed 
the    situation    of    the 

eye  end,  so  that  each  needle  in  turn  was  reached  by  a  mere  j)uncture  tiuough  the 
aponeurosis.  All  were  thus  quickly  extracted  ;  the  flap,  after  being  sutured  down, 
healed  by  first  intention,  and  there  was  no  complication. 

VOL.    IX. NO.   36.  •'" 


I'k;.  ,'>;■>!>. —  l{a(lio,'r;i[ili  (lateral  view)  sliowiiii;  tlie  sovcii  iii'e 
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TRAUMATIC     ANEURYSM     OF     SPLENIC     ARTERY  - 
RUPTURE- LIGATURE. 

Hy  C  .  JENNINGS  MARSHALL,  Londox. 

The  following  case  is  that  of  a  revolver  bullet  wound  of  the  abdomen. 

X,  Y.,  a  married  woman,  age  27,  was  admitted  to  hospital  on  Jan.  25,  1921,  with 
the  history  that  she  had  accidentally  woimded  herself  while  cleaning  a  revolver. 

She  was  very  restless  and  pale  ;  temperature  QG-l"*,  pulse  102,  and  respiration  32. 
Immediately  below  the  tip  of  the  xiphoid,  one  inch  to  the  left  of  the  mid-line,  was  a  small 
circular  wound,  depressed,  and  with  slight  blackening.  There  was  no  external  bleeding. 
The  upper  abdomen  was  slightly  rigid,  and  tender  to  pressure.  No  dullness  was  made 
out  on  percussion. 

Laparotomy  was  performed  ;  a  left  rectus-splitting  incision  was  employed,  excising 
the  entrance  wound.  The  track  of  the  bullet  was  made  out  in  the  successive  layers,  and 
when  the  peritoneum  was  opened,  with  the  escape  of  Ave  or  six  oiniccs  of  blood,  was  seen 
to  pass  through  the  left  lobe  of  the  liver  ;  from  entrance  and  exit  came  a  moderate 
venous  ooze,  easily  arrested  by  mattress  sutures.  Deep  to  the  liver  was  a  perforation  of 
the  gastrohepatic  omentum,  the  merest  fraction  of  an  inch  from  the  lesser  curve  of  the 
stomach.  The  lesser  omental  cavity  was  opened  and  foimd  also  full  of  blood,  the  source 
of  which  was  a  hole  drilled  in  the  upper  border  of  the  pancreas,  which  was  oozing  slowly. 
There  was  no  fat  necrosis.  A  few  sui)erHcial  sutures  of  fine  catgut  were  used  to  arrest 
bleeding  here,  and  to  close  the  opening  in  the  gland  with  peritoneum.  A  cigarette  drain 
was  left  down  to  the  hole  in  the  gland,  and  the  abdominal  incision  was  closed. 

Convalescence  was  complicated  by  a  pancreatic  fistula  which  caused  great  soreness 
of  the  skin  :    on  discharge  to  a  coiiNalescent  home  in  March  the  fistula  had  just  closed. 

The  patient  was  re-admitted  on  May  11.  For  three  weeks  she  had  been  suffering 
from  left  hypochondriac  pain,  which  had  increased  to  a  great  extent  during  the  past  three 
days.  With  this  there  was  increasingly  urgent  vomiting.  The  patient  had  a  strained, 
exhausted  look,  retched  or  vomited  every  two  or  three  minutes  while  under  observation. 
Pulse  was  112,  and  very  weak  ;  temperature  was  101-8°,  and  respiration  32.  The  woimd 
was  soundly  healed,  and  devoid  of  the  appearance  of  inflammation.  A  distinct  bulge 
could  be  seen  in  its  lower  part.  The  epigastrium  was  rigid  and  very  tender.  A  sup- 
purative process  in  the  pancreas  or  in  a  pancreatic  cyst  was  suspected. 

Laparotomy,  May  12. — The  old  scar  was  cautiously  incised.  On  the  deep  surface 
of  the  parietes  was  found  a  rounded  inmiobile  tumour  the  size  of  a  closed  fist,  attached 
to  the  abdominal  wall  in  front  by  loose  adhesions.  A  pack  was  placed  at  the  lower  part 
of  the  incision  where  a  small  opening  had  been  made  into  the  general  peritoneal  cavity. 
The  tumour  was  then  entered  by  blunt  dissection  ;  immediately  a  mass  of  recent  dark 
blood-clot  was  extruded,  followed  by  unclotted  blood,  and  there  was  seen  to  be  fierce 
arterial  bleeding  from  the  extreme  depths  of  the  cavity.  By  finger-pressure  downwards, 
at  what  appeared  to  be  the  upper  border  of  the  pancreas,  it  was  possible  to  control  the 
flow  completely.  The  patient  was  becoming  very  collapsed,  and  access  to  the  source  of 
the  blood  was  almost  impossible,  owing  to  the  narrowness  of  the  costal  arch,  the  heavy 
build  of  the  patient,  and  the  dense  adhesions.  It  was  very  reluctantly  decided  to  resort 
to  the  temporization  of  packing.  Flavine-soaked  gauze  was  packed  firmly  on  to  the 
bleeding  point,  and  the  cavity  filled  with  similar  material.  The  wound  was  partially 
closed  round  this. 

The  patient  made  a  good  recovery  from  the  operation,  though  there  was  much  pain 
and  vomiting  for  two  days.  The  gauze  kept  superficially  clean  and  bloodless,  and  the 
evening  temperature  settled  down  to  QO-G*.  On  the  eighth  day,  however,  there  was 
another  attack  of  vomiting,  disarranging  the  pack,  and  profuse  arterial  soaking  of  the 
dressing  resulted.  It  had  been  clear  that  the  only  chance  of  recovery  lay  in  ligature, 
and  this  was  now^  forced  upon  one. 
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Laparotomy.  -Tlie  stitches  were  removed,  tlie  incision  was  extended,  and  protective 
packs  were  inserted.  The  gauze  was  removed  cautiously — in  its  superficial  part  it  was 
quite  clean,  but  the  deep  part  in  contact  with  the  pancreas  was  foul.  Again  the  fierce 
bleeding  occurred,  and  was  at  first  arrested  by  digital  pressure.  The  pack  had  enlarged 
the  cavity  so  that  access  was  somewhat  easier,  and  now,  by  the  aid  of  strong  retraction, 
it  was  found  possible  to  get  direct  vision  of  the  field.  The  bleeding  was  next  controlled 
by  the  proximal  pressure  of  a  swab  on  a  l(Mig  holder  against  the  co-liae  axis,  and  was  seen 
to  come  from  a  hole  in  a  mass  of  inflammatory  tissue  at  the  upper  border  of  the  pancreas. 
Dissection  by  long,  blunt-pointed  scissors  exposed  the  splenic  artery  at  the  bottom  of 
this  :  there  was  a  true  aneurysmal  sac  the  size  of  a  green  pea,  ruptured  at  the  left  side. 
A  stout  catgut  ligature  was  introduced  on  the  proxiina!  side  and  tied  ;  the  effectiveness 
of  the  anastomotic  circulation  was  tested  by  release  of  the  swab  on  tiie  creliac  axis- — the 
distal  end  of  tlie  vessel  emitted  a  weak  arterial  spouting  of  blood,  and  was  tied  in  a 
similar  manner.  Splenectomy,  however,  was  not  performed  in  view  of  this  distal  flow. 
The  large  cavity  was  lightly  packed  with  flavine  gauze,  and  the  wound  partially  closed. 
There  was  considerable  post-operative  collapse  :  the  control  of  bleeding,  though  vital 
to  a  clean  exposure  and  ligature  of  the  vessel,  had  been  far  from  perfect-  the  assistant 
surgeon  necessarily  could  not  see  what  he  was  doing  with  the  compressing  swab-holder, 
and  slipping  was  frequent  ;  the  point  of  compression,  too,  was  uncomfortably  near  the 
site  of  bleeding. 

A  satisfactory  recovery,  however,  was  made  ;  the  wound  was  frequently  irrigated 
with  flavine,  and  the  gauze  changed  daily.  The  cavity  was  slow  in  contracting,  and 
pancreatic  leakage  was  again  evident.  Pain  and  vomiting  were  absent  after  this  operation, 
appetite  and  colour  returned,  and  the  evening  temperature  had  dropped  to  100%  when  on 
the  sixteenth  day  there  was  a  rigor  with  a  temperature  of  104°,  and  severe  pain  at  the 
left  costal  margin.  The  left  upper  abdomen  was  rigid  and  exquisitely  tender.  The 
condition  of  the  wound  had  not  altered  in  any  way  ;  no  enlargement  of  the  spleen  was 
to  be  made  out  nor  any  abnormal  dullness  in  the  lower  costal  or  hypochondriac  region. 
Sir  J.  Charlton  Briscoe  kindly  examined  the  patient  and  reported  that  there  was  no 
pleurisy,  and  no  change  in  the  lung  except  slight  basal  collapse.  Three  days  later  the 
condition  was  substantially  imaltered  save  that  it  was  thought  there  was  slight  <lullness 
extending  towards  the  left  costal  margin  ;  the  leucocyte  count  was  15,iOO.  Some  form 
of  infection  of  the  spleen  had  been  thought  likely  (necrosis  did  not  seem  prol)able  in  view 
of  the  lapse  of  time,  and  of  the  condition  of  the  distal  circulation  at  the  last  operation), 
but  now  a  subphrenic  abscess,  possibly  secondary  to  splenic  infection,  was  favoured. 

Operation,  June  9,  1921. — A  left  subcostal  incision  was  made  half  an  inch  from  the 
costal  margin.  Packs  were  inserted  on  opening  the  peritoneum  and  an  abscess  was  opened, 
just  reaching  the  edge  of  the  ribs.  About  six  ounces  of  thin  {)us  was  evacuated,  and  it 
was  then  seen  that  the  cavity  extended  back  and  almost  completely  enclosed  the  spleen. 
There  was  no  communication  between  it  and  the  central  wound.  The  visible  splenic 
surface  seemed  absolutely  normal,  and  the  organ  was  neither  swollen  nor  shnmken.  The 
cavity  was  drained  from  the  bottom. 

Again  rapid  improvement  was  evident.  Both  woimds  closed  down  to  narrow  tnu-ks. 
but  drainage  was  obstinately  maintained  by  corrugated  rubber  kept  down  to  the  extreme 
depths  of  each. 

Nevertheless  a  fortnight  later  there  appeared  nuich  cough,  and  the  temperature  shot 
up  to  102'.  Two  days  later  several  ounces  of  pus  were  ex{)eetorated  :  for  four  or  live 
days  more  similar  sputum  was  brought  up.  From  this  5)oint  progress  was  uninterrupted, 
and,  on  discharge  from  hospital  three  weeks  hitcr  t'>  coitvah-sedicc.  ni<r<'  \v;i>.  .)m)v  ;i  Tmi- 
pancreatic  fistula  at  the  middle  wound. 

Health  mended  but  slowly  ;  at  the  end  of  liucc  iiionliiN  ih-  palinit  \\.f>  liiidnL:  iiliom 
fairly  well,  but  the  fistula  persisted.  There  were,  however,  other  worries  than  ill-health, 
and,  throwing  away  the  results  of  the  fortitude  with  which  so  much  suffering  had  been 
borne,  she  obtained  final  release,  with  three  others,  in  a  draught  of  champagne  containing 
much  cyanide  of  potash. 
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A     SACCULUS     OF     THE     URINARY     BLADDER     WHICH     RUPTURED 

DURING     MICTURITION. 

By    LENNOX    GORDO'N,    Capetown. 

The  following  clinical  history  brings  out  several  points  of  interest  : — 

The  patient,  a  male,  age  48,  was  admitted  to  the  New  Somerset  Hospital  under  my 
care  in  June,  1921,  complaining  of  acute  abdominal  pain.  His  previous  health  appeared 
to  have  been  good  except  that  he  gave  an  indefinite  history  of  'occasional'  attacks  of 
difficulty  in  passing  water  noticed  after  a  'chill'.  He  had  gone  to  bed  on  the  night  of 
.June  28,  feeling   quite    'fit',   and  had    risen    next  morning  at  0.20   to  pass  water.      He 

noticed  that  he  had  to  strain  while  getting  his  water 
away,  and  during  the  act  of  straining  he  was  seized 
with  sudden  acute  pain  in  the  lower  })art  of  the 
abdomen.  He  stated  that  he  was  able  to  finish  the 
act  of  micturition  in  spite  of  the  pain,  and  that  he 
did  not  notice  any  blood  in  the  urine. 

He  remained  in  bed  during  the  day  on  account 
of  the  pain,  but  did  not  call  in  a  doctor  until  late 
that  night.  He  vomited  once  during  the  day.  He 
was  admitted  to  the  New  Somerset  Hospital  in  the 
early  hours  of  the  morning  of  June  80. 

The  condition  on  admission  as  noted  by  the 
house  surgeon  was  "  that  the  patient  complained  of 
generalized  abdominal  pain,  the  maximal  point  of 
tenderness  on  palpation  being  to  the  left  side  of  the 
middle  line  above  the  symphysis  pubis.  He  was 
unable  to  pass  water.  A  catheter  was  passed  for 
diagnostic  purposes  and  a  stricture  was  encountered  : 
this  was  rapidly  dilated,  and  on  entering  the  bladder 
26  ounces  of  blood-stained  urine  were  drawn  off. 
The  temperature  was  100°  and  the  pulse  90.  An 
enema  resulted  in  a  constipated  stool  with  the  passage 
of  flatus.     After  being  catheterized  the  acute  pain  was 

Q relieved,  and  the  jwitient  became  more  comfortable." 

Next   morning   the    symptoms    had    increased    in 
\  *  severity.     He  vomited  twice,  and  the  jjulse-rate  rose 

\  to   120.     A   laparotomy  was   j)erformed   a   few   hours 

later.  On  opening  the  peritoneal  cavity,  blood- 
stained urine,  not  in  large  quantities,  was  found. 
There  was  acute  generalized  peritonitis.  An  elongated 
bladder  was  found  adherent  to  the  anterior  abdominal 
wall,  extending  up  to  a  point  midway  between  the 
umbilicus  and  the  sym])hysis  jjubis. 

Attached  to  the  a[)ex  of  the  bladder  was  a 
sacculus  which  was  adherent  to  the  abdominal  wall 
and  showed  a  large  ragged  rupture  on  its  posterior 
aspect  which  opened  into  the  peritoneal  cavity.  The 
rupture  was  one  inch  long,  and  irregular  in  outline. 
The  tear  was  closed  and  buried  with  Lembert  sutures.  The  peritoneal  cavity  was 
washed  out  with  saline.  A  small  extraperitoneal  opening  was  made  into  the  bladder 
above  the  symphysis  for  drainage.  To  drain  the  bladder  by  means  of  a  urethral  catheter 
was  not  attempted,  owing  to  the  urethral  stricture  which,  I  was  told,  was  a  very  tight 
one  and  difficult  to  get  through  with  even  a  small  rigid  instrument.  The  peritoneal 
cavity  was  closed. 


i'li;.  ofiO. — Post-mortem  uiipearaiico  ot 
the  1  ladder  after  removal.  The  bladder 
has  been  opened  from  the  anterior  aspect. 
The  rupture  of  the  sacculus  has  been  en- 
larged in  the  post-mortem  examination. 
(A)  Sacculus  with  probe  passing  from 
bladder  into  sacculus.  (B)  Stricture  of  the 
urethra.  (C)  Position  of  opening  of  smaller 
sacculus  hidden  behind  a  fold  of  mucosa. 
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Till-  jnitii-nt  at  the  end  of  tlie  operation  was  very  inneli  shocked.  Tlu-  systolic 
blood-pressure  inniiediately  before  operation  was  105,  and  at  tlie  finish  it  had  dro|)ped 
to  45.  He  was  iininediatcly  transfused  witli  1  pint  of  (»  per  cent  <;uin  arabie  sohition, 
and  this  resulted  in  tiie  l)lood-pressure  bein<>;  raised  to  120  ;  but  the  recovery  from  the 
jihoek  was  only  temporary,  and  the  patient  died  a  few  hours  later. 

The  points  of  interest  in  this  ease  are  : — 

1.  The  well-marked  saceidus  resulting  from  urethral  stricture. 

2.  The  fact  that  u  ruptiue  may  occur  in  a  thin-walled  sacculus  as  the  rtsult  ol  strain- 
in<;  to  pass  water. 

ti.  The  slifvht  dejjree  of  involvement  of  tlic  ureters  and  kidney  pelves  as  the  result 
of  chronic   back-pressure. 

4.  The  dia<)-nostic  significance  of  finding  2(5  ounces  of  urine  in  the  bladder  in  which 
a  rupture   had  occurred. 

This  i)oint  can  be  explained,  I  think,  by  the  fact  that  the  rupture  was  at  the  apex 
of  a  large  flabby  bladder,  and  that  no  overflow  of  urine  had  occurred  until  the  bladder 
had  filled  itself,  the  urine  being  drawn  off  from  the  dependent  portion  of  the  dilated 
i)ladder.  The  fact  that  this  is  the  second  case  of  ruptured  bladder  I  have  operated  on 
within  the  past  twelve  months  in  which  large  (piantities  of  urine  were  drawn  ofT  by 
catheter,  shows  that  an  empty  bladder  is  not  of  such  diagnostic  iniportance  as  one  is 
apt  to  imagine. 

The  following  Report  is  taken  from  the  description  by  Professor  Bartlett  of  the 
specimen  (Fiff.  5(50)  in  the  pathological  museum  of  the  Cape  Town  University. 

./  (oinplicdtion  of  ^onorrha'ol  stricture  of  the  urethra.  Ruptured  .sacculu.s  at  apex  of  uriiiarif 
hlditder.     (ioiioniia'al  stricture  of  membranous  urethra. 

Nkw  Somkkskt  Hospital,  I'.M.  Xo.  2.>,  1921. 

Tlic  s|)c'ciiiien  shows  a  large  sacculus  or  divert  cu'uni  4  em.  in  diameter,  with  a  neek  haviiij; 
a  diameter  of  O.)  em.  projecting  from  the  apex  of  the  bladder.  There  is  a  second  smaller  sacculus 
on  the  riiiht-hand  side  of  the  base  of  the  trigone.  The  muscular  wall  of  the  bladder  is  hyper-' 
trophied,  and  there  is  a  narrow  fibrous  stricture  of  the  membranous  urethra.  The  large  sacculus 
ruptured  during  life  when  the  man  was  straining  to  i)ass  water.  He  was  ojjerated  on,  and  the 
ruj)ture  was  sutured,  but  the  ])atient  died  of  general  peritonitis. 

The  ))aek  i)ressure  had  not  involved  ureters  or  kidney  |)elves  to  any  marked  degree.  The 
wall  of  the  sacculus  does  not  contain  nuisele  :  the  mucosa  and  subniueosa  pone  es  through  a  gap 
between  the  muscle  bundles  of  the  bladder  wdl.  Sacculus  formation  is  eonunon.  but  rupture 
of  a  sacculus  is  very  rare. 

My  thanks  are  due  to  Professor  Bartlett  for  permission  to  publish  the  post-nu)rteni 
notes  of  this  case. 


A     CASE     OF     REPEATED     ABDOMINAL     SECTION    FOR     INTESTINAL 
OBSTRUCTION,     WITH     SOME     UNUSUAL     FEATURES. 

Hv    A.    H.    BURGESS,    INIanchestkk. 

i)n  Decendier  23,  1912,  I  was  asked  to  see,  in  consultation  with  Dr.  Kothwell,  of  Hale. 
Mr.  F.  S..  age  35,  who  had  been  seized  forty-eight  hours  i)reviously  with  acute  epigastric 
pain  followed  shortly  by  vomiting,  and  who  was  obviously  suffering  frt)m  acute  intestinal 
obstruction,  correctly  diagnosed  by  Dr.  Rothwell  as  being  due  to  an  intussusception.  A 
swelling  could  be  felt  along  the  course  of  the  transverse  colon,  ending  under  the  left  costal 
margin.  He  was  at  once  transferred  to  a  nursing  home,  where  I  opened  the  abdomen 
through  a  vertical  incision,  splitting  the  fibres  of  the  left  rectus  ;  the  swelling  proved  to 
be  an  intussusception  of  the  colon.  This  was  reduced  with  some  difliculty.  when  its  apex 
was  found  to  be  constituted  bv  a  nutlignant  growth  of  the  transverse  colon,  arising  4  inches 
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from  the  hepatic  flexure.  With  a  view  to  its  later  removal,  I  performed  lateral  anasto- 
mosis between  the  ileum — 6  inches  from  the  ileocaecal  valve — and  the  lower  end  of  the 
descending  colon.  The  incision  was  closed  in  layers  without  drainage,  the  obstruction 
was  relieved,  and  the  wound  healed  primarily. 

On  January  5,  1913,  I  again  opened  the  abdomen,  this  time  by  splitting  vertically  the 
fibres  of  the  right  rectus,  and  excised  all  the  bowel  between  the  two  portions  laterally 
anastomosed  at  the  first  operation,  that  is  to  say,  the  last  few  inches  of  ileum,  the  caecum, 
the  appendix,  and  the  colon  down  to  the  lower  end  of  the  descending  colon,  along  with 
the  lymphatic  areas  of  the  ileocolic,  right  colic,  middle  colic,  and  part  of  the  left  colic 
arteries  :  also  many  enlarged  glands  were  removed  with  the  mesenteries.  Both  divided 
ends  of  the  bowel  were  ligated  and  invaginated  :  the  wound  was  again  closed  in  layers, 
without  drainage.  The  parts  removed  were  examined  by  the  late  Professor  Delepine. 
who  reported  that  "  The  growth  is  a  malignant  adenoma,  the  coats  of  the  bowel 
being  deeply  invaded  ;  but  the  peritoneal  coat  has  not  been  reached.  Three  lymph 
glands  have  been  examined  but  show  inflammatory  changes  only." 

The  wound  healed  primarily,  and  the  patient's  condition  was  very  satisfactory  imtil 
January  28,  when  he  commenced  to  have  recurrent  attacks  of  severe  intestinal  colic. 
These  persisted,  the  abdomen  became  distended  and  his  general  state  deteriorated  so 
rapidly  that  three  days  later  I  again  performed  laparotomy,  this  time  in  the  median 
subumbilical  line.  Distended  small  intestine  was  traced  down  to  near  the  site  of  the 
ileocolostomy  of  the  first  operation,  but  owing  to  the  extremely  grave  condition  of 
the  patient,  the  exact  cause  of  the  obstruction  was  not  determined,  and  a  lateral 
anastomosis  was  rapidly  performed  between  the  lowest  coil  of  distended  gut  and  an 
adjacent  collapsed  coil  of  ileum.  This  relieved  the  obstruction  :  the  patient  recovered 
steadily,  and  left  the  home  on  February  21. 

His  general  condition  gradually  improved,  and  he  remained  well  until  June  12,  1915, 
when  at  1  p.m.  he  was  suddenly  seized  with  the  most  acute  epigastric  pain,  soon  followed 
by  vomiting  and  extreme  abdominal  distention.  He  was  re-admitted  to  the  nursing  home, 
and  I  again  opened  the  abdomen  through  the  right  rectus  below  the  umbilicus.  A  large 
amount  of  deeply  blood-stained  serum  escaped,  and  two  feet  of  small  intestine  were  fovind 
tightly  strangulated  under  a  band  close  to  the  ileocolostomy  :  on  dividing  the  band  the 
bowel  showed  no  signs  of  recovery,  so  the  strangulated  portion  which,  it  is  interesting  to 
note,  included  the  lateral  anastomosis  of  the  last  operation,  was  resected.  The  distal  line 
of  division  of  the  gut  was  found  to  be  within  an  inch  of  the  ileocolostomy.  so  the  distal 
end  was  simply  ligated  and  invaginated,  the  proximal  end  being  implanted  laterally  into 
the  colon  just  beyond  the  site  of  the  ileocolostomy  :  the  woimd  was  closed  without 
drainage.  Progress  was  quite  satisfactory  until  the  twelfth  day.  when,  after  removal  of 
the  sutures,  it  was  noted  that  the  lower  end  of  the  wound  bulged  slightly.  On  opening 
up  this  portion  with  sinus  forceps  a  black  slough  was  visible,  which  on  extraction  proved 
to  be  a  piece  of  gangrenous  sinall  intestine,  6  inches  m  length,  with  the  corresponding 
wedge-shaped  portion  of  the  mesentery.  Its  removal  was  followed  by  a  gush  of  faeces, 
and  for  several  days  all  the  faeces  escaped  at  the  wound  :  the  faecal  flow  then  gradually 
diminished,  and  entirely  ceased  on  July  12,  the  wound  healing  by  granulation.  He 
returned  home,  but  on  August  6  was  again  admitted  with  severe  colic,  vomiting,  and 
extreme  abdominal  distention.  I  opened  the  abdomen  for  the  fifth  time — through  the 
left  rectus  below  the  umbilicus — and  found  a  coil  of  small  intestine  adherent  to  the  mesen- 
tery and  sharply  kinked.  The  adhesion  was  of  recent  formation,  and  was  easily  separated 
with  the  finger,  the  obstruction  being  at  once  relieved.  On  this  occasion,  as  the  general 
condition  of  the  patient  was  fairly  good,  and  bearing  in  mind  the  previous  history  of  the 
case,  I  made  a  careful  examination  of  the  viscera.  With  the  exception  of  the  adhesion 
which  had  caused  the  recent  obstruction,  the  abdomen  was  absolutely  free  from  any 
trace  of  adhesion.  Search  was  made  to  discover  the  site  in  the  gut  whence  the 
gangrenous  portion  had  been  eliminated  after  the  fourth  operation  ;  but  so  completely  had 
Nature  restored  the  continuity  of  the  bowel  and  mesentery,  that  one  could  not  say  defi- 
nitely where   it  had  been  previously   interrupted.     Remembering  that  the  cause  of  the 
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orijiiiial  obstruction  was  a  inali<>'nai)t  ««;rovvtli,  1  searched  for  si^ns  of  recurrence,  hut  the 
only  suspicious  element  was  a  sinyle  enhiroed  <>;hin(l  close  to  the  site  of  the  ileocolostoiny  : 
1  removed  this  <>;land,  hut  on  histoloffical  examination  by  the  late  Professor  Dclcpine  it 
sliowed  inflanunatory  changes  only.  The  wound  was  closed  in  layers  without  drainaj^c  : 
the  patient  made  a  (juick  recovery,  and  returned  home  on  iVujiUst  24.  Since  then  lie 
has  remained  free  from  obstruction,  and  at  the  present  time,  nine  years  after  the  first 
operation,  is  in  jjood  health  :  the  lower  abdonu'nal  wall  {)resents  five  parallel  vertical 
sears,  but  is  (]uite  firm. 

Tiic  chief  feature  of  interest  in  this  case  is  in  connection  with  the  spontaneous 
elimination  of  the  <)an<>renous  piece  of  <>ut  twelve  days  after  the  fourth  operation.  The 
wed<>e-shaped  portion  of  mesentery  attached  to  it  sugjjests  some  circulatory  disturbance 
as  the  cause  of  the  gangrene — probably  embolism  or  thrombosis  of  one  of  the  smaller 
mesenteric  arteries,  and  the  various  intestmal  resections  and  anastomoses  that  had  been 
performed  must  have  materially  affected  the  circulation  to  the  remaining  gut.  For 
some  days,  the  gangrenous  intestine  must  have  served  passively  to  conduct  the  fa'cal 
current  without  producing  any  symptoms  of  obstruction.  After  its  spontaneous  separa- 
tion the  two  ends  of  the  bowel  nuist  have  come  into  almost  exact  apposition  and  formed 
a  perfect  '  end-to-end  '  imion.  Considerable  adhesions  must  have  been  present  at  this 
time,  fixing  the  bowel  to  the  peritoneal  aspect  of  the  wound  and  shutting  off  the  general 
peritoneal  cavity,  and  yet  two  months  later,  as  disclosed  at  the  fifth  operation,  not  only 
had  the  bowel  loosened  itself  from  the  inner  aspect  of  the  wound  so  completely  as  to  leave 
no  trace  of  having  ever  been  adherent  there,  but  the  union  of  the  ends  of  the  bowel  and 
mesentery  had  been  so  perfect  that  its  site  could  not  be  detected. 

This  reparative  effort  on  Nature's  part  seems  worthy  to  be  placed  on  record. 
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REVIEIVS    AND     NOTICES     OE    BOOKS. 


Technique  of  the  Teat  and.  Capillary  Glass  Tube  :  beinjj;  a  Handbook  for  the  Medical  Research 
Laboratory  and  the  Research  Ward.  By  Sir  Almroth  E.  Wright,  M.D..  F.R.S.,  with  the 
co.laboration  of  Lkonard  Colkbrook,  M.B.,  B.S.  Second  edition.  Larjie  8vo.  Pp.  xxvi  + 
,*584.  llhistrated  in  colour  and  in  black  and  white.  1921.  London:  Constable  &  Co.  Ltd. 
42s.  net. 

Thosk  who  were  acquainted  witli  this  book  in  its  ori^'inal  form  will  welcome  a  second  and  much 
enlarged  edition.  In  its  general  character  they  will  iind  the  work  inichanged,  but  its  scope  is 
increased  by  the  inclusion  of  much  new  matter.  It  is  always  a  pleasure  to  read  anything  by  Sir 
Almroth  Wright,  on  account  of  the  delightful  if  unu-ual  style  in  which  he  jircsents  his  subject. 
He  is,  it  is  true,  addicted  to  the  coinage  of  new  terms  :  but  these,  he  might  tell  us,  are  necessary 
because  they  stand  for  new  ideas.  ^Ve  cannot,  however,  jjass  without  remark  his  spelling 
'pathogennesis'  :  Liddell  and  Scott  certainly  afford  ground  for  spelling  it  either  with  one  n  or  two, 
but  it  is  surely  somewhat  of  an  affectation  to  depart  from  the  customary  usage. 

We  may  always  turn  to  a  preface  by  Sir  Almroth,  as  we  do  to  one  by  Bernard  Shaw,  with  tlie 
assurance  that  we  shall  find  food  for  reJlection,  and  we  are  not  disai)pointed  liere.  He  sets  out  to 
j)ersuade  us  that  real  ])rogress  in  treatment  is  to  be  expected  solely,  or  almost  solely,  from  the 
application  of  laboratory  methods,  and  that  clinical  experience  and  stat  stical  evidence  are,  in 
comparison,  of  little  service.  So  j>ersuasive  is  the  charm  of  his  style  that,  as  we  read,  we  are 
content  to  acknowledge  the  truth  of  much  of  his  reasoning,  though  we  think  that  he  overstates 
his  case.  A  surgeon  might  justly  retort  that  the  treatment  of  infected  wounds  dur  ng  the  war 
was  a  story,  if  not  of  failure,  at  least  of  only  partial  success,  so  long  as  they  were  dealt  with  on 
the  lines  of  hiboratory  teaching.  It  was  not  until  the  surgeon  took  matters  into  his  own  hands  and 
cut  the  infected  tissues  right  out,  that  real  success  was  achieved.  We  make  these  remarks  not 
with  the  smallest  wish  to  imdervalue  laboratory  methods,  which  we  lirmly  tielieve  to  i)c  indis- 
jicnsable  for  surgery  as  for  medicine,  but  because  we  think  Sir  Almroth  Wright  goes  too  far  in 
l)roclaiming  their  exclusive  virtue.  Surgery,  as  an  art,  ai)plies  every  science  which  can  serve  its 
ends  ;    it  is  not  based  on  any  one  alone,  though  it  is  true  that  it  finds  its  surest  ground  in  j)athology. 

The  work  under  review  is  one  essentially  for  the  laboratory  man,  though  the  writers  have 
incorporated  three  clinical  a])pendices  to  <hapter  7.  dealing  with  the  coagulabilitv,  alkalinity,  and 
antitryptic  power  of  the  blood  in  a  manner  which  is  of  direct  interest  to  the  surgeon.  In  the  main 
tlie  book  explains,  lucidly  and  with  a  wealth  of  admirable  illustrations,  the  whole  of  the  ingenious 
laboratory  techniciue  which  has  been  evolved  at  St.  ]Mary"s  Hos])ital  imder  the  inspiration  and 
guidance  of  Sir  Almroth  Wright.  It  is  a  technique  of  a  somewhat  peculiar  kind,  specia  y  designed 
for  the  examination  of  minimal  ((uantities  of  the  blood  or  other  body  fluids.  Such  methods  possess 
a  manifest  advantage  in  securing  the  material  needed  from  a  single  dro|}  of  fluid,  and  it  is  claimed 
that  the  manifest  disadvantage  of  relative  lack  of  accuracy  in  measurement  has  been  overcome  b>' 
the  device  of  coating  pipettes  and  slides  %\ith  a  thin  layer  of  ])araffin,  described  for  the  first  time 
in  this  edition.  One  is  lost  in  amazement  at  the  extraordinary  ingenuity  which  has  been  brought 
to  bear  on  the  devising  of  the  technique  and  on  the  overcoming  of  the  little  difliculties  which 
constantly  jiresent  themselves  to  the  laboratory  worker.  This  is  a  book  A\hich  no  such  ^^orkel• 
can  afford  to  overlook,  for,  whether  he  employs  the  'micro-technique'  or  not,  he  will  find,  almost 
on  every  page,  'tips'  which  will  be  invaluable  to  him  in  his  daily  work.  The  methods  are  described 
with  such  clearness  that  anyone  who  can  use  his  hands  should  be  able  to  carry  them  out  after  a 
reasonable  amount  of  ])ractice. 

The  test  of  a  good  laboratory  technique  is  that  it  should  suflice  not  merely  for  the  daily 
rovitine  of  clinical  pathology,  but  for  the  elucidation  of  more  far-reaching  principles  of  permanent 
value.  And  it  must  be  admitted  that  in  the  hands  of  its  originator  this  technique  has  led  to  the 
establishment  of  such  principles,  of  which  two  may  be  mentioned  as  examples.  Wright's  applica- 
tion of  the  idea  of  measuring  phagocytic  power,  first  suggested  by  Sir  W.  B.  licishman,  led  to  the 
conception  of  the  opsonic  index,  and  indirectly  to  notable  modifications  in  the  dosage  of  vaccines 
and  tuberculin.  Again,  his  studies  on  the  conditions  affecting  blood-coagidation  have  gone  far 
to  place  the  treatment  of  certain  forms  of  haemorrhage  iq)on  a  surer  foundation.  Others  may  i)refer 
a  technique  which  deals  with  larger  volumes,  and  indeed,  although  the  St.  Mary's  methods  have 
been  before  pathologists  for  many  years,  and  although  the  princijiles  of  many  of  them  have  been 
widely  adopted,  the  'micro-technique'  itself  has  not  come  into  general  use  elsewhere.  But  at 
least  the  methods  described  in  the  present  volume  nnist  be  admitted  to  have  proved  themselves 
adequate  for  research,  no  less  than  for  routine  use. 
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In  till'  prt'panition  of  tliis  edition.  Sir  Almrotii  has  had  tlie  follahoration  of  Dr.  Ix-oiiard 
Colebrook,  one  of  iiis  wcll-kiiowii  dis(i|)lcs.  New  citaptcis  have  lu-cn  added  on  snhjeets  arisinji 
from  studies  on  wound  infeetions  durinfi  tiie  war,  inehidinji  the  emigration  and  functions  of 
leucocytes.  Tlic  book  makes  no  ))retenee  at  eoverinji  all  the  liekls  of  laimrutory  work,  beinfr, 
indeed,  almost  limited  to  those  in  which  Sir  Almroth  linnself  has  laboured.  It  is  a  'personal' 
work,  strongly  rellectinj>  its  author's  individuality,  and  the  many  friends  who  know  and  admire 
Sir  Almroth,  even  thouf^h  they  may  not  always  sec  eye  to  eye  witli  him,  will  be  ulad  tf)  possess 
and   read   it. 

Studies  In  the  Palaeopathology  of  Ejgypt.    By  Sir  Mauc  Aumand    Riifkr,  Kt.,  t'.M.G.,  .M.I).. 

late  President  of  the  Quarantine  Council  of  F^gypt  ;  formerly  Director  of  the  British  Institute 
of  Preventive  Medicine  :  Professor  of  Hacterioloi»y  in  the  Cairo  Medical  School  ;  Member 
of  the  Indian  Plague  Commission,  etc.  Edited  by  Itov  L.  Moonii:,  Ph.D.,  Associate  Professor 
of  Anatomy  in  the  I'niversity  of  Illinois.  Imperial  8vo.  Pp.  :{72.  illustrated.  Chicago  : 
I'niversity  of  Chicago  Press.     S7..'50  net. 

This  work  is  a  memorial  to  Armand  Buffer.  The  material  of  it  was  provided  by  his  own  hands, 
the  arrangement  of  it  is  the  work  of  his  widow  and  his  friends.  The  preservation  of  murmnics. 
and  of  their  viscera  in  C  anopie  jars,  has  made  a  study  of  their  gross  anatomy  and  pathology  a 
comparatively  easy  matter.  It  was  owing  chiefly  to  the  example  and  incentive  of  Rufrer  that 
matters  were  carried  further  than  this.  Jiy  various  methods  of  his  own  devising  the  nunmnified 
tissues  were  so  prepared  as  to  be  available  for  the  methods  of  examination  by  dissection  and  by  the 
microscope  that  a  pathologist  of  to-day  could  apj)ly  to  them.  Dr.  Boy  Moodie,  in  the  preface 
to  this  vo  ume,  says  :  '"  Sir  Anmnd  Buffer  made  tlie  lirst  move  towards  establishing  the  science  of 
l)al;eopathology  ".  It  is  a  great  claim  and  a  just  one.  Pathological  research  owes  much,  and 
•'Egyptology  somcthirg,  to  Buffer.  But  in  both  sciences  constant  revision,  and  sometimes  revisal. 
<)f  opinions  are  necessary  :  and  it  is  more  than  probable  that  many  just  criticisms  that  can  be  made 
of  the  statements,  chronological  and  jjathological,  in  this  book  would  be  unnecessary  if  a  revision 
of  it  by  Buffer  himself  had  been  possible. 

Throughout  the  volume  there  is  an  absence  of  reference  to  the  authorities  which  a  reader  might 
himself  like  to  consult.  .\  little  (juotation  will  illustrate  the  jmint  (p.  .'50)  :  "  Egyptian  navvies 
of  ancient  times  toiled  practically  the  same  hours  as  the  Egyptians  do  now.  They  enjoyed  a 
lioliday  every  seven  days  as  do  many  nations  at  the  present  time.""  What  authority  is  there  for 
this  statement,  which  in  its  obvious  relations  is  important  ?  We  know  of  none.  'Ihe  fellah  to-day. 
when  not  vmder  I'hnopcans,  works  seven  days  a  week. 

CJne  of  the  most  interesting  cha])ters  in  the  book  is  that  on  dwarfs.  Here  Buffer  brings 
new  material  of  great  value,  and  dissipates  errors  that  had  been  bred  by  others.  Breasted,  whose 
work  on  I'^gyptology  has  earned  the  cordial  acknowledgments  of  everyone,  asserts  that  the  dwarfs 
were  representatives  of  a  pygniy  tribe  existing  in  Yam  ([)rol)ably  Central  Africa),  from  whom 
captives  were  made  from  time  to  time.  There  is  no  evidence  that  the  Egy|)tians  ever  went  so  far 
into  Africa  as  this  ;  and  the  dwarfs  represented  in  all  mommients  are  not  pygmies  but  (juite  typical 
examples  of  achondroplasia.  No  one  who  saw  the  two  photographs  placed  consecutively  on  the 
screen  by  Sir  Berkeley  Moynihan  in  his  address  at  the  Boyal  Society  of  Medicine  last  December 
can  have  the  Iea5t  hesitation  in  accepting  this  .statement.  The  iirst  slide  was  a  j)hotograph  of  two 
children  suffering  from  achondroplasia,  the  second  a  photograph  of  three  statues  of  the  aod  Ptah 
and  an  I'Egytian  dwarf.  I'Every  detail  in  the  configiuation  of  the  bodies,  heads,  and  limbs  was 
identical.     Buffer  is  here  certainly  right,  and  Breasted  wrong. 

In  his  description  of  the  famous  'dwarf  of  Zer"  (Plate  I' III,  Fig.  2),  Buffer  speaks  of 
the  drawing  as  '  wonderfully  spirite<l  '.  This  is  true.  We  are  only  now  begiiming  to  realize  the 
greatness  of  Egyptian  artists.  The  collection  exhibited  last  year  by  the  Burlington  Eine  .Art 
Society  contained  works  (the  majority  of  the  specimens  were  the  property  of  the  Earl  of  Carnarvon) 
which  were  astonishing  in  their  beauty,  accuracy,  and  cjualities  of  delight.  Buffer  speaks  of  this 
figure  as  '  foreshortened  ".  This  is  inaccurate.  Eoreshortening  was  never  attempted  by  the 
l^gyptians  ;  they  were  always  truthful,  so  far  as  the  limits  of  their  art  allowed  them.  Buffer, 
indeed,  had  no  great  knowledge  of  Egyptian  art.  He  speaks  of  dilliculty  in  deciding  the  exact 
nature  of  the  condition  alllicting  the  •  C^ucen  of  Punt"  (p.  4.>).  and  says  :  •"  The  problem  is  rendered 
more  dilTieult  by  the  fact  that  the  legs,  abdomen,  and  head  arc  drawn  in  profile  and  the  chest 
almost  full  face."'  This  is  the  ease  with  every  Egyptian  drawing  or  bas-relief  when  depicting 
the  human  figure,  so  why  make  the  exception  here  "/  The  •  missing  "  portion  of  the  has  reliefs 
showing  the  daughter  of  the  Queen  of  I'unt,  which  has  *  imfortunately  been  lost ",  is  in  the  collection 
of  the  Earl  of  Dufferin  in  Irehuid. 

The  chapter  on  histological  studies  in  Egyptian  nummiies  is  full  of  interest.  The  difli- 
iulties  of  preparing  the  material  for  examination  were  evidently  considerable,  and  Buffer  concludes 
that  no  pathological  diagnosis  dependent  upon  a  recognition  u\  ceUiilar  changes  is  possible,  but  that 
microscopical  examination  may  reveal  changes  due  to  infiltration  of  the  tissues  by  new  growths, 
inflammation,  cirrhotic  conditions,  parasites,  atheroma,  and  calcification.  .\  doubt  is  left  in  the 
mind  of  the  reader  of  this  chapter  as  to  whether  the  material  Buffer  had  to  work  with  was  the 
best  possible.     The  specimens  seem  to  have  been  poor,  perhaps  rightly  so  at  the  beginning  of  liis 
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investigations,  but  his  success  with  poor  material  was  an  ample  warrant  for  the  provision  of  the 
very  best  material  available,  and  this  he  never  appears  to  have  had. 

An  examination  of  the  bones  of  mummies  reveals  interesting  results.  Tuberculous  disease 
was  extremely  rare,  though  a  perfect  example  of  Pott's  disease  with  psoas  abscess  is  demonstrated 
here  ;  syphilis  and  rickets  were  unknown  ;  osteo-arthritis  was  very  common.  In  h  eroglyphic 
writing  the    determinative '  for  old  age  is  the  picture  of  a  man  deformed  by  chronic  arthritis. 

A  good  discussion  of  consanguineous  marriages  is  given,  and  the  following  conclusions  among 
others  are  drawn  :  "  The  children  from  these  incestuous  marriages  displayed  no  lack  of  mental 
energy.  Both  men  and  women  were  equally  strong,  capable,  intelligent,  and  wicked.  Certain 
pathological  characteristics  doubtless  ran  through  the  family.  Gout  and  obesity  weighed  heavily 
on  the  Ptolemies,  but  the  tendency  to  obesity  existed  before  consanguineous  unions  had  taken 
place.  The  male  and  female  eHigies  on  coins  are  those  of  very  stout  well-nourished  persons.  The 
theory  that  the  offspring  of  incestuous  marriages  are  short-lived  receives  no  conKrmation  from  the 
history  of  the  Pc<  lemies." 

Certain  ascriptions  of  portraits  are,  we  think,  erroneous.  Plate  LXIV,  Fig.  4,  represents 
not  Thutmose  I,  but  Thutmose  IV.  Plate  LXV,  Fig.  9,  represents  not  Thutmose  IV,  but 
Thutmose  I  or  II. 

The  book  is  a  delight  to  possess  and  to  read.  The  criticisms  are  not  intended  to  detract  f -om 
its  value,  but  are  those  which  Ruffer  himself  would  probably  have  made  if  he  had  been  able  to  bring 
his  knowledge  abreast  of  the  times.  The  publication  has  been  admirably  done,  anrl  the  illustrations 
are  excellent. 

Manual  of  Operative  Surgery.  Hy  John  Faiuuaikn  Hinnik,  A.M.,  CM.,  F.A.C.S.  Kightli 
edition,  revised  and  enlarged.  2  vols.  Koyal  8vo.  Pp.  xv.i  -|-  1311,  with  l(i28  ilhist  rat  ions, 
some  of  which  are  coloured.     1921.     London  :    11.  K.  Lewis  &  Co.  Ltd.     £3  3s.  net. 

This  book  is  an  old  friend.  In  a  few  years  it  has  reached  an  eighth  edition  ;  and  so  rapid  have 
been  the  changes  in  the  art  of  surgery  during  this  time  that  a  great  many  additions,  deletions  and 
revisions  have  been  necessary.  But  old  friends  nnist  be  submitted  to  judgement,  and  their  faults 
disclosed.  This  book  has  many  faults,  and  in  each  succccdinsj  edition  they  grow  more  numerous. 
There  is  much  to  be  said  in  extenuation  of  its  errors.  New  editions  have  been  demanded  so 
rapidly  that  the  author  has  found  it  impossible  to  keep  pace  with  them.  He  would  have  been 
wiser  to  have  postponed  the  new  edition  until  he  was  able  to  make  it  worthy  of  the  reputation 
of  the  earlier  volumes. 

Onlv'  a  few  of  the  more  serious  faults,  of  wh'ch  imhajipily  there  are  many,  can  be  mentioned 
here.  In  the  section  dealing  with  the  Gasscrian  ganglion,  only  brief  reference  is  made  to  Frazier's 
work,  none  to  Harvey  Cushing's  wonderful  record  of  successful  cases,  nor  to  the  met  od  of 
approach  to  the  ganglion  which  he  first  described  ;    and  the  name  of  Adson  is  not  mentioned. 

The  'scissors  and  paste'  method  of  the  book  is  flagrantly  exemplified  in  the  discussion  of  the 
oj^erations  for  cancer  of  the  tongue.  "  Only  a  few  of  them  ",  we  are  told,  "  will  be  described,"  and 
we  read  the  accounts  of  eleven.  No  attempt  is  made  to  discriminate  between  the  several  procedur-^s, 
and  no  advice  is  given  as  to  which  operation  is  appropriate  in  certain  conditions  and  inadmissible 
or  disastrous  in  others.  But'  n's  operation  is  described  at  great  length,  and  Crile's  operation  upon 
the  glands  is  dismissed  in  a  few  lines.  Kocher's  operation,  which  in  later  years  its  author  rarely, 
if  ever,  performed,  is  still  described,  despite  the  fact  that  Syme's  operation  was  greatly  preferred 
l)y  Kocher  himself. 

The  chapter  on  gjtstric  sin-gery  is  lagging  behind  the  times.  The  operation  of  gastroplication 
is  described  and  illustrated.  Who,  nowadays,  performs  it  ?  Mayo  Robson  is  quoted  from  an 
article  twenty  years  old  as  advocating  gastrolysis,  and  the  author  says,  '■  The  mere  breaking  down 
of  gastric  adhesions  often  sullices  to  cure  apparently  inveterate  eases  of  <lyspepsia."  The  illus- 
tration '•  exposure  of  the  beginning  of  the  jejunum  "  is  ridiculous.  It  is  strange  that  an  American 
author  should  borrow  the  trivial  and  antiquated  sketches  from  Monod  and  Vanvert's  book,  when 
the  artists  of  his  own  country  are  imsurpassed. 

The  operation  of  cholecystectomy  is  briefly  described.  Moynihan's  method  of  removal  from 
the  cystic  duct  towards  the  fundus  is  discussed  ;  but  no  mention  is  made  of  a  danger  to  which  he 
first  drew  attention,  namely,  the  removal  of  a  part  of  the  common  or  hepatic  duct  when  the 
sigmoid  turn  of  the  gall-bladder  is  adherent  to  the  common  duct  ;  no  indications  are  given  as  to 
the  conditions  which  may  occasionally  make  a  removal  from  the  fundus  towards  the  cystic  duct 
a  better  procedure.  The  operation  of  suprapubic  prostatectomy  is  treated  very  summarily.  The 
description  of  the  operation  is  inadequate  for  the  inexperienced  surgeon,  and  offers  no  help  or 
guidance  to  the  surgeon  who  is  no  longvr  a  novice.  A  great  ninnber  of  really  important  points 
are  neglected,  chief  among  them  being  the  question  of  jjost-operative  stricture. 

Dr.  Binnie  is,  we  see,  a  graduate  in  Arts  of  Aberdeen  University.  He  should  therefore  have 
a  regard  for  the  purity  and  rhythm  and  majesty  of  the  English  language,  and  he  shoidd  use  it  with 
that  right  sense  of  sound  and  feeling  that  every  Scotsman  inherits.  He  is  often  slipshod  and 
careless,  and  the  cacophony  of  many  sentences  is  disturbing. 

The  references  given  to  original  sources  are  too  few.  'Codman's  bursitis'  is  described,  and  its 
surgical  treatment  briefly  mentioned.     No  reference  is  given  to  any  publication  by  this  author. 
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A   lack  of  such   aids   to  our  search   in  the    htcraturc   is  one    of  the   <n*catcst   annoyances   to  any 
reader. 

This  book  is  one  of  real  vahie,  but  of  a  steadily  depreeiatinfi  value.  The  author  will,  we  most 
sincerely  hope,  take  jireatcr  i)aiiis  with  the  next  edition.  A  far  ni  ]re  scrupulons  ehoiec  in  the 
operations  to  be  described  is  necessary  ;  better  illustrations  should  be  pre|)are<l  for  ahn().-.t  every 
section  ;  references  in  the  text  or  at  the  end  of  the  volume,  or  both,  should  be  f,'iven  ;  and  the 
advice  of  Syme  that  an  effort  should  always  be  made  to  reduce  the  size  of  every  succee<lin<r  edition 
of  a  book  inav  with  advantatrc  be  remembered.      Hrevitv  is  the  soul  of  niorc  than  wit. 


Clinical  Surgical  Diagnosis.  By  Professor  F.  ni:  Qukrvain,  Berne  I  Diversity.  Third  Mn^dish 
edition,  translated  from  the  >eventh  edition  by  J.  S>o\vman,  M.I).  Jloyal  Hvo.  With  7.'}1 
illustrations  and  7   plates.     1921.     London  :    .I(,hn  Jiale,  .Sons  &  Danielsson   Ltd.      5()s.  net. 

A  BRIKF  review  of  this  work  will  suflicc.  It  is  one  which  can  be  most  conlidently  reconunended 
to  students  and  practitioners  ;  for  it  is  unrivalled.  No  book  on  surjiical  diagnosis  ecpials  it  in 
tidiness,  accuracy,  and  insight.  The  discussions  are  admirable,  the  clinical  acumen  penetratini; 
and  sajitH'ious,  and  the  illustrations  are  excellent.  It  is  rather  a  lar<je  book,  and  its  j)rice,  though 
not  hiffh  for  the  vast  amount  of  material  it  contains,  is  cons'derable  for  students  of  to-day.  The 
vo.ume  should  be  in  the  hands  of  every  student  ;  and  a  reduction  of  its  price,  if  possible,  would 
probably  help  to  l)rin<j  about  this  result. 


Keens  Surgery,  its  Principles  and  Practice.  Bv  Various  Authors.  S'ipj)leriientarv  volumes 
VII  and  VIII.  Edited  by  W.  W.  Kkkn,  M.D.,  LL.l).,  Hon.  F.H.C.S.  Eng.  and  Edin.. 
Emeritus  Professor  tf  the  Principles  of  .Surgery  and  of  Clinical  Surgery,  Jefferson  Medical 
College,  Philadelphia.  Large  8vo.  Pp.  1800,  with  99(5  illustrations,  and  separate  desk 
index,  1921.  Philadelphia  and  London:  W.  B.  Saunders  Co.  Per  set:  Cloth,  £«  (is.: 
Half  Morocco,  £7  15s. 

In  his  preface  to  these  volumes  Professor  Keen  says  :  "  The  lirst  six  volumes  of  this  work  recorded 
the  progress  of  surgery  down  to  191.'}.  Then  came  the  Great  War  and  its  remarkable  contributions 
both  to  the  science  and  the  art  of  surgery.  Without  a  record  of  that  enormous  ])rogress  this  work 
woidd  have  been  a  torso."  It  is  almost  ungracious  to  disagree  with  so  great  an  authority  and  so 
charming  a  personality,  but  it  is  an  open  question  whether  the  results  obtained  in  the  war  justify 
the  inmiense  amount  of  work  and  lavish  expenditinc  of  space  here  devoted  to  them.  To  our  mind 
there  is  in  such  extravagance  even  a  danger  of  darkening  counsel  and  obscuring  first  principles. 
To  those  who  went  through  the  surgery  of  the  war  with  open  minds  the  chief  impression  nmst 
always  be  gratitude  that  so  little  that  was  new.  and  nothing  that  was  revolutionary,  did  arise.  The 
more  experience  grew,  the  clearer  it  became  that  the  great  primary  principles  of  surgery  held  true 
in  war  as  in  peace,  and  that  all  that  differed  in  the  two  cases  was  the  method  of  adapting  the  means 
to  the  end.  As  the  PMitor  truly  says,  ''  Pasteur  and  Lister  were  triumphantly  vindicated."'  This 
being  so,  surely  it  were  well  to  relegate  to  its  proper  peace-time  limits  the  surgery  of  the  Great 
War  ;  already  it  is  becoming  abundantly  evident  how  small  a  part  its  lessons  are  destined  to  play 
in  the  surgery  of  civil  life.  Careful  perusal  of  these  two  volumes  leads  strongly  to  the  opinion 
that  the  work  would  have  gained  greatly  had  the  war  sections  been  eliminated  and  relegated  to 
a  separate  work. 

For  many  years  Keen's  Surgery  has  been  a  classic  work.  It  numbers  on  its  staff  no  less  than 
129  contributors — a  formidable  team  for  one  of  even  Professor  Keen's  well-known  quality  to 
control.  The  advantage  of  such  a  work  as  this  is  that  each  subject  is  dealt  with  by  the  writer 
who  is  best  (jualihcd  to  do  so.  Its  disadvantages  are  an  inevitable  difference  of  opinion  in  over- 
lapping questions  and  the  impossibility  of  rewriting  .so  gigantic  a  work  every  decade  or  so  in  order 
to  keep  it  fully  up-to-date.  Therefore  the  volumes  before  us  have  been  issued  to  supplement  by 
fheir  new  knowledge  the  information  contained  in  the  previous  six.  ^Ve  cannot  say  that  tin- 
method  makes  for  clarity.  To  read  the  original  article  written  many  years  ago  and  then  to 
supplement  it  by  the  addition  written  yesterday  is  hardly  ideal  ;  but  is  perhaps  the  best  that  can 
he  done  midcr  the  circumstances. 

Two  typical  examples  of  the  evils  of  entrusting  the  writing  of  a  modern  surgerv*  to  a  large 
mnnbcr  of  •  specialists',  that  is  so  popular  nowadays,  are  to  be  found  in  the  chapters  devoted  to 
gas  gangrene  and  affections  of  the  thyroid  respectively.  Gas  gangrene  is  dealt  with  to  some  extent 
and  quite  clearly  by  Professor  Adami  in  chapter  1  (•  Inllan.nrition ").  In  ( hapter  (>  (  •  Ci  is 
Gmgiene")  Sir  Cutld)ert  Wallace  gives  an  excellent  account  of  the  affection,  tt)  which  a  g(M)d 
bibliograjihy  is  appended.  Nevertheless  the  same  subject  is  again  treated  by  I'aptain  lieebc  in 
(hai)ter  12' ('•  Baderiology  of  War  Wounds  "'),  by  Gibson  in  (hapter  l.l  (••  Sur^icalTechnic  "). 
by  Blake  in  (hapter  17  ("  Gunshot  Fractures"),  and  by  Bi  nie  in  chapter  2.>  (•  S  irgerv  of 
^i  i.'cles  ■).  One  single  chapter  would  have  been  ample,  and  far  less  mystifying  to  the  reader. 
Similarly,  affections  of  the  thyroid  are  brought  in  by  Vinson  in  t  hapter  26  (' Ti.e  E  uloc  ine 
Sy&tem  of  Glands  "),  by  C.  H.  Mayo  in  <  hapler  27  ("  Surgery  of  the  Thyroid  "),  by  Wilson  in 
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chapter  28  ("  Recent  Advances  in  our  Knowledf^e  of  tJie  Pathology  of  Goitre  "),  and  by  Kendall 
in  chapter  29  ("  The  Chemcql  Nature  of  the  Thyroid  Secretion  ").  A  much  more  clean-cut  view 
of  the  position  to-day  could  be  given  within  the  limits  of  a  single  chapter. 

But  these  are  defects  inherent  in  the  system.  In  the  volumes  themselves — particularly  Vol. 
VIII — there  is  much  of  interest  and  value.  Adson's  chapter  on  the  surgery  of  the  hypophysis  is 
excellent,  if  somewhat  optimistic,  and  too  much  confined  to  the  merits  of  the  intracranial  route. 

The  surgery  of  the  head  is  brought  up  to  date  by  Neuhof.  The  best  portion  of  this  deals 
with  Cushing's  classic  work.  Much  space  is  devoted  to  the  highly  theoretical  work  of  Dandy  on 
hydrocephalus. 

Frazier  deals  with  the  surgery  of  the  fifth  nerve.  He  describes  his  operation  upon  the 
sensory  root  of  the  Gasserian  ganglion,  and  his  clear  practical  details  give  an  added  value  to 
his  description.  His  chapter  on  tumours  of  the  Gasserian  ganglion  is  also  excellent.  The  chap- 
ter on  the  techni.jue  of  bone-grafting  by  Warbasse  is  disappointing.  It  is  wanting  in  precise 
(let  tils,  and  the  indications  for  dealing  with  septic  cavities  in  bone — one  of  the  most  important 
and  difficult  of  procedures — is  particularly  unsatisfying.  There  is  an  excellent  account  of  the 
surgery  of  the  face  and  jaws,  including  Ksscr"s  '  epithelial  inlay'  method.  Direct  laryngoscopy, 
bronchoscopy,  antl  crsophagoscopy  is  in  the  hands  of  Chevalier  .Jackson  and  is  excellently  done. 
Ileuer  gives  a  full  discussion  of  the  dillicult  subject  of  wounds  of  the  chest.  Deavcr  and  Pfeiffer 
give  a  good  descri[)tion  of  dillicult  cases  of  a|jpeiulicitis.  A  fuller  discussion  of  when  not  to  remove 
the  appendix  would  be  acceptable.  W.  J.  Mayo  and  I).  C.  Halfour  give  some  useful  additional 
points  on  the  treatment  of  cholecystitis,  and  also  various  reconstructive  methods  for  the  bile-ducts. 
Pearce  and  Austin  write  an  excellent  account  of  the  relative  values  of  the  various  tests  for 
renal  eOiciency,  and  their  article  also  contains  a  comprehensive  dissertation  on  acidosis. 

The  volumes  arc  worthy  compamOns  of  their  predecessors,  and  will  stand  for  many  years  as 
a  monument  to  their  authors  and  their  I^ditor.  \Ve  congratulate  Professor  Keen  very  heartily 
on  a  worthy  completion  of  a  great  task. 

On  Modern  Methods  of  Treating  Fractures.  Hy  Ernest  VV.  Hkv  Grovks,  M.S.,  M.I)., 
B.Sc.  (Loud.),  F.R.C.S.  (Eng.),  Surgeon  to  the  Bristol  General  Hospital.  Second  edition. 
Large  8vo.  Pp.  435,  with  206  illustrations.  1921.  Bristol:  .lohn  Wright  &  Sons  Ltd. 
30s.  net. 

Since  the  first  edition  of  this  work,  published  in  191().  the  vast  amount  of  material  produced  by  the 
Great  War  has  provided  ample  opportunity  for  the  further  study  of  the  treatment  of  fractures. 
Advantage  of  this  glut  of  material  has  been  taken,  and  the  author  has  brought  the  book  thoroughly 
up  to  date.  The  second  edition  has  been  largely  rewritten,  and  is  now  a  volume  of  some  43.'i  pages 
with  290  illustrations.  There  are  thirteen  chapters,  each  of  which  is  beautifully  illustrated  with 
<lrawings  of  specimens  and  excellent  reproductions  of  .r-ray  photographs.  The  introductory- 
chapter  compares  the  teaching  of  yesterday  with  that  of  to-day,  and  amongst  other  points  great 
stress  is  laid  on  the  danger  and  futility  of  prolonged  fixation  in  the  treatment  of  fractures,  resulting 
too  often  in  mal  union  or  non-union,  ankylosed  joints,  and  wasted  limbs.  The  importance  of  the 
taking  of  j:-ray  pictures  at  once  in  every  case  of  suspected  fracture  is  pointed  out,  also  the  danger 
arising  from  delay  in  taking  this  precaution  imtil  some  obvious  disability  has  shown  itself.  A 
good  anatomical  result  usually  means  a  good  functional  result  :  in  some  cases,  however,  of  good 
anatomical  result  the  functional  result  is  bad.  liut  restoration  of  anatomical  structure  is  only 
the  beginning  of  the  treatment  of  fractures :  and  massage,  mobilization,  and  active  movements 
take  an  almost  equally  important  place  in  their  modern  treatment.  To  obtain  the  best  results 
three  things  are  necessary  :  the  will  of  the  patient,  sufficiently  perfect  restoration  of  the  form  of 
the  bone  to  allow  of  perfect  joint  action,  and  the  preservation  of  the  full  vitality  of  the  circulation 
and  the  neuromuscular  apparatus.  Co-operation  between  the  systems,  massage,  extension,  and 
operation  are  essential. 

Massage  as  advocated  by  the  author  is  very  different  from  that  frecpiently  imderstood  by  the 
average  practitioner.  The  correct  method  of  its  apjjlication  is  not  a  daily  rubbing,  punching,  or 
pummelling  of  the  limb,  but  a  gentle  superficial  stroking — a  soothing  caress  to  the  injured  part  - 
from  the  very  onset.  This,  when  properly  performed,  never  causes  pain  ;  on  the  contrary  it 
relieves  it,  and,  as  it  were,  lulls  the  part  to  sleep,  thus  relieving  all  muscular  spasm.  This  form  of 
massage  is  applicable  to  every  fracture  from  the  time  of  the  accident,  and  in  some  is  the  onlv 
treatment  required.  We  do  not  think  that  the  gentle  superficial  stroking  has  yet  received  the 
notice  that  it  deserves,  and  too  often  a  fracture  is  left  in  splints  until  xmion  is  becoming  advanced 
before  massage  is  advised.  By  this  time  muscles  have  wasted,  tendons  are  becoming  fixed,  and 
circulation  is  poor.     Gentle  massage  from  the  beginning  is  the  keynote  to  success. 

The  treatment  by  extension  is  fully  dealt  with.  It  is  pointed  out  that  when  applying  extension 
by  means  of  plaster,  the  latter  should  be  applied  to  a  height  on  the  limb  well  above  the  site  of 
fracture  thus  pulling  downwards  a  tube  of  soft  parts  as  well  as  the  lower  fragment.  The  applica- 
tion of  plaster  up  to  the  site  of  fracture,  as  is  not  infrecpiently  seen,  is  wrong,  as  it  only  pulls  on  the 
lower  ends  of  the  muscles  and  does  not  overcome  the  resistance  of  the  elastic  retraction  of  the  skin 
and  fascia.  Transfixion  pins,  stirrups,  callipers,  and  traction  clamps,  with  their  methods  of  applica- 
tion, are  described.     We  fail  to  find,  however,  anv  mention  of  traction  in  fractured  femurs  bv 
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pulliiifi    I'loni    screws  inserted   into    the   tibial    eiesl    just   lu-low    llie   tuberele.     Tliis    method    lias 
und()ui)tedly   ])ro\ed  to   be   most   eHieient. 

In  the  eiuii)ter  on  experimental  observations  on  operative  treatment,  larf^e  nund>ers  of 
experiments  on  animals  are  described  in  detail,  with  excellent  diaji;rams,  ,c-ruy  p  cMires,  and 
mierophotoj^raphs.  The  author's  experiments  j^o  to  support  Maeewen's  view  that  <'ailiis  is  formed 
from  the  bone  and  not  from  periosteum.  Specimens  are  illustrated  showing  the  fonnation  of 
new  bone  by  means  of  ossification  of  cartilaj^e  cells,  and  this  can  be  seen  to  be  taking  |)laee  from 
the  bone  outwards  towards  the  periosteum  and  not  in  the  reverse  direction. 

The  author  insists  on  the  utmost  care  being  exercised  to  avoid  any  possibility  of  septic  infec- 
tion. .Many  eases  of  sepsis  occur,  not  as  a  result  of  infection  at  the  time  of  operation,  but  because 
of  insecure  fixation  and  the  use  of  foreign  bodies  which  become  loose  in  the  tissues.  If  the  bones 
are  securely  fixed  together  with  no  possibility  of  the  uniting  medium  becoming  loose,  healing  will 
take  ])!ace  and  no  sepsis  will  occur.  The  secure  fixation  of  the  fragments  is  one  of  the  most 
important  factors  in  obtaining  aseptic  healing.  He  does  not  agree  that  the  gloved  fingers  should 
not  be  introducetl  into  the  woimd  ;  practice  and  the  use  of  ellieient  instruments  has  reduced  the 
possibility  of  tearing  the  gloves  to  a  minimum,  and  the  advantages  of  the  use  of  the  gloved  hand 
at  certain  stages  of  the  operation  cannot  be  overestimated.  Many  methods  of  fixation  are 
described — intramedullary  pegs,  plates,  screws,  plate-elips,  and  wires — annealed  iron  wire  being 
j)referred  to  the  silver  wire  commonly  in  use. 

Nearly  one  hundred  pages  are  devoted  to  experimental  observations  on  bone-grafting  and 
bone-grafting  operations  for  fractures,  nuieh  of  which  constituted  the  author's  .laeksonian  Lecture 
on  the  subject.  Short  aeeoinits  are  given  of  the  work  of  Oilier,  Harth,  Axhausen,  and  Macewen. 
and  the  author  reconstructs  an  aecoinit  of  the  growth  of  bone  from  the  work  of  these  authors.  lie 
comes  to  the  conclusion  that  the  ideal  graft  is  a  piece  of  living  bone  used  in  its  entire  thick- 
ness, that  cortical  grafts  are  better  than  intramedullary,  and  that  firm  fixation  of  the  graft  by 
metal  sutures  is  essential  to  success  ;  catgut  does  not  give  sufficient  firmness.  If  there  is  any  doubt 
as  to  the  asepticity  of  a  healed  compound  fracture  retjuiring  bone-grafting,  the  two-stage  operation 
is  advocated  rather  than  waiting  for  autosterilization. 

Three  chapters  are  devoted  to  the  treatment  of  fractures  of  the  upper  and  lower  limb^ — splints 
and  retentive  apparatus  are  described,  together  with  details  of  the  operative  treatment,  and  bo  le- 
grafting  of  each  important  bone.  Thomas's  swiNcI  arm  splint  for  fractiu'cd  humerus  is  not  advo- 
cated excejit  for  transport  piu'poses,  as  stiff  elbows  and  delayed  imion  have  occurred  after  its  use. 
'I'he  advantages  and  disadvantages  of  the  Thomas  knee-s])lint  for  fractured  femur  are  discussed. 

We  find  no  reference  to  the  Sinclair  net  bed  for  the  treatment  of  compound  fractures  of  the 
upper  end  of  the  femur.  This  bed  has  proved  to  be  most  eflicient  in  these  eases,  especially  when 
associated  with  large  wounds  of  the  buttocks  requiring  fre(|uent  dressing. 

Short  accounts  of  excision  of  wounds,  and  treatment  by  means  of  13. 1. P. P.,  (lavine,  and  C'arrel- 
Dakin  solution  are  given  in  the  chapter  on  compound  fractures.  Stress  is  laid  on  the  importance 
of  not  removing  any  fragments  of  bone  which  have  any  vascular  connections.  The  operative 
fixation  of  septic  open  fractures  is  rightly  condemned. 

The  book  is  one  of  the  best  we  have  read  on  the  subject.  The  author  has  done  an  enormous 
amount  of  ex])erimental  work,  the  results  of  which  he  has  described  clearly  and  concisely.  The 
conclusions  he  has  come  to  are  definitely  stated,  and  the  work  will  prove  itself  invaluable  not  only 
to  operating  surgeons  but  to  all  who  are  interested  in  this,  until  recently,  somewhat  negleeted 
subject.     It  is  a  book  that  every  practitioner  should  possess. 


Manual    of    Surgery.        By    Ai.kxis    Thomson,    F.R.C.S.,  Professor   of  Surgery.    I'niversity    of 

lOdinburgh,  Surgeon  to  the  Royal  Infirmary,  Edinburgh :    and  Ai,KX.\NnKR  Mii.Ks,  F.U.C'.S.. 

Surgeon    to   the    Royal    Infirmary,    Edinburgh.      Sixth    edition.      In    three    volumes.     Vol    I. 

General  Surgerif.  pp.  .505,  figs.  KiO.     Vol.  II,  Extremilics,  Head  and  \ech\  p\>.  <>.>f),  figs.  28S. 

Vol.    III.    Thorax   and  Abdomen,    pp.    ofiO,    figs.    KM.      1021.     London:     Henry    Krowde   and 

Hodder  &  .Stoughton.  Vol.  III.  12s.  «d.  net. 
This  text-book  of  surgery,  representing  the  Edinburgh  school,  is  so  well  known  as  to  recjuirc  little 
general  description.  It  is  the  first  edition  published  since  the  war,  and  the  surgical  lessons  of  the 
campaigns  arc  among  the  new  material  scattered  throughout  its  pages  ;  but  only  such  of  these 
principles  are  refcrrcti  to  as  are  of  importance  in  dealing  with  the  injuric-i  of  civil  life.  The  illustra- 
tions, which  exceed  (U)()  in  number,  are  one  of  the  great  features  of  the  book.  They  are  so  good 
as  to  form  a  positive  lure  to  a  reading  of  the  text.  Possibly  there  is  rather  too  large  a  proportion 
of  rare  and  exceptional  cases  figured,  whereas  a  greater  munber  of  pictures  and  diagrams  of  typical 
conditions  might  be  more  useful  to  the  student.  \  good  up-to-date  accoimt  of  current  surgical 
teaching  is  given,  with  a  judicious  tendency  to  non-conunittal  in  regard  to  extreme  views.  Ttuis. 
the  various  conditions  associated  with  intestinal  stasis  and  mobility  of  the  abdominal  viscera  an- 
well  described  and  illustrated  ;  but  the  uncertainty  of  theories  and  the  insuflicieney  of  evidenei- 
as  regards  practical  treatment  are  clearly  indicated. 

The  details  of  operative  surgery  arenot  mentioned,  as  these  are  dealt  with  in  another  manual 
of  the  same  series. 

We  are  quite  sure  that  the  present  edition  will  greatly  increase  the  popularity  of  this  work 
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A  Guide  to  Diseases  of  the  Nose  and  Throat,  and  their  Ti-eatment.  By  Charlks  A.  Parkkr. 
F.R.C.S.  and  Lionel  Colledgk,  F.R.C.S.,  Tluoat  Hospital,  Golden  Square.  Second  edition. 
Demy  8vo.     Pp.  xv  +  .583,  illustrated.     1921.     I^ondon  :    Edward  Arnold  &  Co.     25s.  net. 

In  publishing  a  second  edition  of  his  well-known  work  ^Ir.  Parker  lias  been  fortunate  in  securin*; 
the  collaboration  of  Mr.  Colledge,  and  they  may  be  congratulated  upon  the  result. 

Chapter  1  is  concerned  with  the  examination  of  the  upper  respiratoi v  tract  ;  it  is  clear, 
concise,  eminently  practical,  and  well  illustrated.  Fig.  14  is  open  to  criticism  as  a  representation 
of  'the  normal  nasopharynx,'  and  the  method  for  indirect  examination  of  the  lower  end  of  the 
trachea  is  insulliciently  described.  In  many  instauces  this  region  can  only  be  seen  in  the  mirror  if 
the  patient  stands  and  leans  well  forward  while  the  surgeon  kneels  or  stoops  much  below  the  level 
of  the  patient's  glottis. 

Chapter  2  deals  with  methods  of  local  treatment,  and  a  useful  list  of  formulai  is  given.  We 
suggest  that  these  might  better  be  included  with  the  affections  for  which  they  are  used,  thus 
rendering  the  whole  sul)ject  more  intimate  and    nteresting. 

Operative  treatment  is  described  in  diapter  :^,  wh.ch  contains  much  useful  and  practical 
information.  We  note  that  novocain  is  not  mentioned  mider  '  ocal  rnu-sthesia  ',  and  we  fail  to 
understand  why  for  general  an;csthesia  "  it  is  advisable  to  start  with  gas  or  C.E.  and  give  a  final 
dose  of  pure  etiier."  It  is  widelv  agreed  that  C.E.  is  by  no  means  a  safe  mixture,  therefore  why  not 
charge  up  the  patient  with  a  stimulating  an;esthetic  like  ]>ure  ether  (open  method)  and  then  follow 
with  just  enough  chloroform  (a  depressant)  to  keep  the  patient  'under'  during  the  actual  o|)eration  ? 
The  autliors  stress  the  fact  that  laryngotomy  should  not  be  performed  in  infants  and  only  as  a 
temporary  expedient  in  adults.  How  many  intractable  cases  of  stenosis  of  the  larynx  and  the  upper 
portion  of  the  trachea  would  have  been  avoided  if  this  warning  had  been  heeded  ! 

The  technique  of  the  operations  for  1  iryngotomy.  tracheotomy,  intubation  and  larvngostomy 
are  well  described,  and  the  indications  for  and  against  these  measures  are  obviously  the  result  of 
])ersonal  experience.     An  excellent  resume  of  diathermy  concludes  the  chaj)ter. 

In  chapter  5  we  have  an  excellent  description  of  tuberculosis  of  the  upper  air-passages  and 
their  treatment,  l)ut  we  doubt  if  all  surgeons  would  agree  that  the  external  ojieration  for  retro- 
pharyngeal abscess  is  always  to  be  preferred  to  the  internal  or  transo  al  method.  The  latter 
method  is  frecjuently  employed  for  abscesses  due  to  pyogenic  infection  and  the  external  oj)eration 
is  reserved  for  tuberculous  cases.     The  results  Justify  this  discrimination. 

Chapter  7,  "Complications  Occurring  in  Organic  and  v  hronic  Constitutional  Disorders", 
siiould  be  read  and  re-read  by  all  who  contemplate  specializing  in  diseases  of  the  throat  and  nose. 
The  authors  i)rove  to  the  hilt  how  necessary  it  is  that  the  true  specialist  should  be  one  who  has 
previously  ac^quired  a  soimd  practical  knowledge  of  general  medicine. 

Section  III  is  devoted  to  tiiseases  of  the  nose,  and  those  chapters  which  are  conlincd  to  the 
acute  and  chronic  iuHammatory  affections  give  a  concise  and  well-balanced  account  of  their 
})resent-day  treatment.  The  chapter  on  the  diseases  of  the  accessory  sinuses  of  the  nose  reflects 
current  views  and  treatment.  We  note  that  no  mention  is  made  of  pain  in  the  ear  as  a  symptom 
of  sphenoidal  sinus  suppuration,  nor  is  reference  made  to  the  possibility  of  that  intractable  and 
frequent  complication  of  the  Caldwcll-Luc  operation  for  chronic  maxillary  antral  suppuration, 
viz.,  the  formation  of  an  unpleasant-smelling,  shell-like  crust  of  dried  discharge  which  has  to  be 
expelled  every  four  or  five  days.  It  should  be  emphasized  that  this  trouble  is  most  likely  to  occur 
when  the  whole  mucosa  of  the  sinus  is  removed  and  its  ])lace  taken  by  granulation  tissue.  Further- 
more, it  should  be  pointed  out  that  epiphora  from  cicatricial  stenosis  of  the  lower  end  of  the 
lachrymal  duct  has  not  infretjuently  followed  the  Denker  operation.  ^Maiiy  cases  of  aspergillosis 
of  the  antrum  have  been  recorded,  but  the  affection  seems  to  have  been  overlooked  by  the  authors. 

In  describing  the  exploration  and  treatment  of  the  frontal  tinus  {p.  271),  the  common 
mistake  is  again  made  of  using  the  terms  'infundibulum'  and  'front:  nasal  canal  as  if  they  were 
identical — the  infundibulum  is  a  groove  or  gutter  formed  internally  by  the  uncinate  process  and 
externally  by  the  "bulla  ethmoidalis',  while  the  frontonasal  canal  lies  above  it  and  is  a  quite 
independent  structure,  even  though  it  may  be  continuous  with  the  infundibulum.  The  authors 
rightly  condemn  external  operation  on  the  frontal  sinus  as  a  routine  ])rocedure,  and  advise  it  only 
when  other  intranasal  measiues  have  failed,  and  local  or  general  symj)toms  indicate  the  more  serious 
and  complicated  operation. 

The  chapter  on  the  rellex  nasal  neuroses,  e.g.,  asthma,  paroxysmal  rhinorrhoea,  hay  fever, 
etc.,  is  excellent.  The  anaphylactic  origin  of  these  conditions  is  clearly  stated,  and  it  may  be 
hoi)ed  that  one  result  of  such  knowledge  will  be  to  decrease  the  number  of  unnecessary  nasal 
operations  whicli  have  been  performed  in  j)ast  years. 

In  a  later  edition  the  authors  will  no  doubt  give  greater  prominence  to  the  treatment  of 
malignant  disease  of  the  nose  by  radiiun  and  the  recently-introduced  Erlangen  ic-ray  method. 

In  diseases  of  the  nasopharynx  adenoids  naturally  take  first  place,  and  a  fuii  description 
of  symptoms,  diagnosis,  and  treatment  is  given.  In  the  latter  it  would  have  been  well  to  lay  aome 
stress  on  a  thorough  removal  of  the  lymphoid  tissue  in  Rosenmiiller's  fossa?,  because  experience 
amply  proves  that  aural  symptoms  may  continue,  or  develop  later  on,  when  this  detail  has 
been  neglected,  and  often  in  those  very  cases  where  an  imposing  but  centrally-situated  mass  of 
vegetation  has  been  removed. 

We  do  not  think  that  many  rhinologists  will  agree  with  the  authors'  advice  that  when  a 
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fibiHtina  is  "  cliiclly  conliiK'd  to  llu-  iiiisophiiryKX.  it  should  he  removed  (liroiijili  llu-  iiioiilii  iifler 
splittiiiff  tlu'  soft  palate"  :  a  better  route  is  by  way  of  the  nasal  eavity.  In  eiKiotiiehorua  of  the 
nasopharynx  no  mention  is  made  of  tlie  very  eharaef eristic  early  symptom,  viz.,  miilateral  deafness 
an<l  the  aeeumulation  of  mueus  in  the  tympanum,  toijetlier  with  anu'sthesia  of  the  second  division 
of  the  lifth  nerve  and  mechanical  weakness  of  the  levator  palatt  muscle  a  triad  «)f  symptoms 
whien  are  pathounomonit;  of  the  disease. 

Tlie  operative  treatment  of  diseased  tonsils  is  well  described  ;  but  we  maintaiii  that  there  is 
only  one  satisfactory  method  of  dealin<>;  with  serious  post-operative  ha-morrhajje,  viz.,  to  find  the 
bleedinji  vessel  and  lifiature  it  ratiier  than  to  apply  any  form  of  compression  clamp  or  to  suture 
the  pillars  of  the  fauces  over  a  '"  roll  of  r.bbon  liauzc."'  To  insert  MicheFs  clips  through  the  pillars 
is  scarcely  in  accord  with  snrijieal  principles. 

The  chapter  dcalini>  with  the  surjiical  treatment  of  niali<;nant  growths  of  the  pharynx  Is  of 
great  value  to  all  who  are  interested  in  this  subject,  and  the  illustrations  are  excellent. 

Diseases  of  the  (esophagus  and  of  the  larnyx  are  described  in  u  clear  and  exhaustive  manner. 
In  the  treatment  of  jiaiiiUoniata  of  the  larynx  no  reference  is  made  to  the  value  of  the  intra- 
hirjngeal  application  of  radium  probably  the  most  ellieient  method  of  treating  this  troublesome 
iilTection. 

Not  only  the  'post-graduate  student',  but  the  specialist  also  will  find  |)leasurc  and  jjrolit  in 
this  excellent  volume. 

The  Submucous  Resection  of  the  Nasal  Septum.  By  W.  Mkuuacoh  I)innin(;,  M.I).  (X.Y.). 
Crown   8vo.     I'p.   !)7,   illustrated.      1!)21.     New  York  Surgery   Publishing  Co. 

In  this  little  volume  the  author  lays  stress  on  the  importance  of  normal  nasal  respiration,  and 
points  out  that  this  is  most  frequently  interfered  with  by  irregularities  of  the  septum.  He 
describes  the  usual  forms  which  such  obstructions  may  take  :  they  are  well  illustrated,  and  the 
operative  teehni(iue  for  their  removal  is  clearly  described,  and  based  on  sound  surgical  principles. 

Chapter  1  deals  with  the  normal  anatomy  of  the  nose  and  the  nasal  fossa-,  but  we  would  suggest 
that  on  pp.  »  and  14  considerable  ambiguity  is  introduced  by  using  the  words  •  vibrissa-'  and 
•  cilia'  as  indicating  correlative  structures.  Nor  do  we  agree  "  tliat  the  greater  ])art  of  the  septal 
circulation  comes  from  above  ",  i.e.,  the  nasal  branch  of  the  ojihthalmic  artery.  Surely  it  is  derived 
from  the  "  artery  of  the  septum  " — a  contention  which  would  be  acquiesced  in  by  any  surgeon 
who  has  had  to  deal  with  many  cases  of  epistaxis  or  post-operative  nasal  luemorrhage. 

Dr.  Dunning  would  seem  to  adhere  to  the  •  reflex'  origin  of  asthma  in  regard  to  nasal  obstruc- 
tion of  septal  origin,  whereas  most  rhinologists  would  incline  to  the  view  that  asthma  is  a 
symptom  of  anaphylaxis,  and  when  the  removal  of  a  septal  obstruction  is  followed  by  the  relief 
or  cure  of  the  bronchial  spasm,  the  result  is  brought  about  by  the  withdrawal  of  the  specific  protein 
to  which  the  patient  is  peculiarly  sensitive.  This  protein  is  often  of  bacterial  origin,  and  its 
disappearance  coincides  with  the  more  eflicicnt  drainage  and  aeration  of  the  nasal  cavities.  The 
techni(pic  of  submucous  resection  as  jjractised  by  the  author  does  not  reveal  anything  new  to  us, 
and  while  rightly  pointing  out  the  possible  dangers  of  cocaine  as  a  local  aiuesthetic,  he  does  not 
mention  that  very  valuable  and  non-toxic  analgesic,  novocain.  Furthermore,  if  a  preliminary- 
hypodermic  injection  of  mor|)hia  and  atropine  be  given,  there  will  be  need  for  less  local  ana'sthesia 
of  any  kind. 

We  do  not  think  sullicient  stress  is  laid  on  the  chief  causes  of  failure  of  submucous  resection 
in  relieving  the  nasal  obstruction.  Two  at  least  should  have  been  emphasized  :  (1)  The  removal 
of  the  j)remaxillary  process  at  the  posterior,  internal,  and  lower  portion  of  the  vestibule;  (2)  The 
anterior  end  of  the  inferior  turbinal  on  the  concave  aspect  of  the  deviation. 

Such  practical  details  might  well  take  the  place  of  chapter  5,  '  Special  .Surgical  Procedures", 
because,  in  the  author's  own  phrase,  the  manipulations  are  "  hard  to  translate  from  action  to 
words." 

We  entirely  agree  with  the  statement  that  only  in  extreme  cases  of  obstruction  should  septal 
operations  be  performed  in  young  children. 

Intrinsic  Cancer  of  the  Larynx,  and  the  Operation  of  Laryngoflssure.  Hy  Ikwi.n  Mookk. 
M.D.,  C..AI.,  Edin..  Surgeon  to  the  Hospital  for  Diseases  of  the  Throat,  Golden  Square,  W. 
Royal   8vo.     Pp.  xii   -;    14.7.     1921.      rniversity  of  London  Press.     20s.  net. 

This  monograph  is  a  re-issue  in  amplified  form  of  a  series  of  articles  originally  |)ublished  in  the 
Journal  of  Larijii<iolotii/.  lihiiiolooff  and  Otoloil/j,  in  1918.  It  is  a  work  of  thorough  ami  t-onscientious 
•letail,  and  there  can  be  no  doubt  it  was  well  worth  being  made  available  in  its  present  convenient 
form.  Though  the  frccpicncy.  classification,  and  diagnosis  of  laryngeal  cancer  are  discussed,  the 
chief  interest  of  flu-  book  lies  in  the  very  full  hist^ory  it  gives  of  the  operation  of  laryngoHssure  ami 
the  minutely  detailed  description  of  the  technicpie  of  this  procedure. 

Dr.  Irwin  .Moore  giv(-s  due  prominence  to  the  fact  that,  although  .\rthtu-  Durham  had  est^ib- 
lished  the  usefulness  of  the  oi)eration  as  early  as  1872,  a  period  of  18  years  was  to  clap.se  befon- 
the  work  of  Hutlin  and  Semon  began  to  make  current  what  is  now  recognized  as  the  most  genenilly 
valuable  of  the  methods  of  treating  intrinsic  laryngeal  cancers.     There  can  be  few  operations  with 
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regard  to  which  professional  opinion  has  passed  so  completely  from  authoritative  condemnation 
to  imiversal  approbation.  In  connection  with  this  change  of  opinion,  it  is  interesting  to  note 
that  the  replacement  of  laryngectomy  by  laryngofissure  involves  an  important  advance  of  principle. 
Laryngofissure  ensures  adecjuate  exposure  and  definition  of  the  disease  before  its  removal  is  begun, 
and  allows  the  excision  to  be  carried  out  in  exact  accord  with  the  needs  of  the  individual  case. 
Laryngectomy,  on  the  other  hand,  is  a  formal  anatomical  j)rocedure,  and  relatively  incapable  of 
exact  adjustment  to  the  individual  case.  There  can  be  no  doubt  that  the  precise  determination 
of  the  situation  and  extent  of  the  lesion  should  be  a  recognized  step  in  all  operations  designed  to 
deal  with  malignant  disease  of  the  larynx  or  pharynx. 

Dr.  Moore's  description  of  the  technique  of  the  operation  is  exhaustive  and  precise.  That 
his  experience  has  been  thoroughly  assimilated  is  shown  by  the  numerous  practical  hints  he  puts 
before  the  reader,  and  the  many  ingenious  instruments  he  has  devised  and  brought  into  use.  If  one 
might  feel  inclined  to  any  criticism  of  this  part  of  the  book,  it  would  be  on  the  ground  that  the 
conscientious  and  even  meticulous  minuteness  of  the  description  might  give  to  the  inexperienced 
the  impression  that  the  operation  is  more  formidable  than  in  actual  practice  it  is  found  to  be. 
However  this  may  be,  the  emphasis  that  is  laid  u])on  the  need  for  considerable  organization  and 
the  mastery  of  detail  is  in  every  way  sound  and  admirable. 

Although  it  is  not  a  legitimate  criticism,  it  may  yet  be  regretted  that  Dr.  Moore  has  limited 
himself  so  strictly  to  the  tliemes  indicated  by  his  title.  There  can  I)e  little  doubt  that  a  full 
discussion  of  all  the  means  available  for  the  treatment  of  intrinsic  cancer  of  the  larynx  is  once  more 
becoming  necessary.  The  value  of  laryngofissure  is  established  beyond  all  (jucstion  ;  but  there 
is  perhaps  a  tendency  to  regard  it  as  the  only  really  hoj)eful  method  available,  and  to  ignore  as 
relatively  uninteresting  the  not  very  infrequent  cases  to  which  it  is  manifestly  inapplicable. 
Surgical  feeling  will  certainly  come  to  regard  the  dreadful  nnitilation  of  total  laryngectomy  as  less 
and  less  admissible  in  treating  a  form  of  cancer  that  in  its  more  favourable  types  is  curable  by  so 
benign  a  measure  as  laryngofissure.  Some  form  of  operation  would  seem  to  be  needed  inter- 
mediate in  range  between  these  two— capable  of  more  extensive  application  than  laryngofissure. 
without  involving  the  functional  disability  of  laryngectomy.  The  application  of  plastic  surgery 
to  the  reconstitution  of  the  larynx  after  extensive  resections  is  already  plainly  indicated  as  the 
direction  in  which  the  solution  of  the  problem  is  to  be  found. 

It  would  hive  been  of  value  to  learn  Dr.  Moore's  views  as  to  the  treatment  of  those  cases  that 
are  excluded  from  the  range  of  laryngofissure,  such,  for  example,  as  cases  of  very  extensive  local 
disease,  of  recurrence  after  laryngofissure,  and  of  precocious  involvement  of  the  cartilage.  These 
are  undoubtedly  of  very  sj)ecial,  perhaps  even  of  predominant  interest,  as  they  involve  problems 
yet  unsolved. 

The  fact  that  gives  to  intrinsic  laryngeal  cancer  a  great  part  of  its  special  interest  to  the  surgeon 
is  its  relative  benignity — a  character  very  well  shown  in  the  various  series  of  results  quoted  by 
Dr.  Moore.  He  accepts  without  question  the  current  view  that  this  comparatively  benign  quality 
has  a  purely  anatomical  explanation,  and  dejjcnds  on  the  isolation  of  the  cancer  within  the  resistant 
cartilaginous  box  of  the  larynx  and  the  sparseness  of  the  lymphatic  channels  leading  from  it.  This 
view  leaves  imexnlained  the  occasional  occurrence  of  extremely  malignant  cancers  within  the 
larynx,  and  is  far  from  unobjectionable  on  general  grounds. 

Some  of  these  ultra-malignant  growths,  although  they  may  present  clinically,  and  even  at 
operation,  all  the  appearances  of  the  intrinsic  cancers,  are  in  fact  of  pharyngeal  origin  and  start 
in  the  deepest  ])art  of  the  jiyriform  sinus.  It  seems  not  to  be  at  all  generally  known  that  a  growth 
originating  here  may  fail  to  make  any  appearance  in  the  pharynx  at  all,  but  may  at  a  very  early 
stage  penetrate  the  lateral  wall  of  the  larynx  on  the  one  hand  and  the  thyroid  ala  on  the  other. 
Such  tumours  provide  an  almost  impossible  task  for  the  diagnostician  ;  we  should  have  specially 
welcomed  some  discussion  of  them  by  Dr.  Moore,  as  they  are  absolutely  imsuited  for  treatment  by 
laryngofissure,  and  constitute  one  of  the  very  worst  conditions  the  sxugeon  can  meet  with  in  that 
operation. 

The  Venereal  Clinic :  A  Handbook  of  Venereal  Disease  in  Relation  to  the  Individual 
and  the  Community.  By  Several  Writers.  Edited  by  Ernkst  R.  T.  Ci.arksox,  M.A.. 
M.R.C.S.  With  an  Introduction  by  Sir  Squirk  Spriggk.  Demy  8vo.  Pp.  xiii  -f  477,  with 
20  plates,  some  in  colour.     1922.     London  :    John  Bale.  Sons  &  DanieLson  Ltd.     25s.  net. 

This  work  is  a  collection  of  monographs  by  specialists  actively  engaged  in  the  treatment  of  venereal 
diseases,  for  the  instruction  of  students  and  practitioners,  and  the  authors  have  aimed  to  convey 
as  concisely  as  possible  such  information  as  will  enable  anyone  to  manage  safely  the  majority  of 
cases  dealt  with  in  a  V.D.  clinic.  The  result  is  a  work  which  should  prove  of  great  practical  value 
to  those  for  whom  it  is  intended. 

The  book  is  divided  into  two  portions — medical,  dealing  with  diagnosis  and  treatment,  and 
sociological.  The  syphilis  section  of  the  medical  portion  has  been  written  by  Dr.  Malcolm  Simpson 
and  Dr.  IL  C.  Semon,  with  a  preface  by  Dr.  Sequeira,  and  describes  mainly  the  practice  of  the 
London  Hospital.  A  good  feature  is  the  differential  diagnosis  of  secondary  and  tertiary  skin 
lesions,  always  troublesome  to  the  inexperienced.  In  a  small  work  it  is  notoriously  difficult  to 
.select  the  points  to  emphasize  and  those  to  pass  lightly  over,  but  we  should  have  thought  the 
diagnosis  of  syphilis  of  the  mouth  region  from  carcinoma  worthy  of  note.  The  treatment,  which 
is  outlined  in  the  second  portion  of  this  article,  shows  a  faith  in  the  power  of  a  few  doses  of  '  914  ' 
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or  ,<?iilyl,  and  of  mcTcuiv.  to  fuie  an  early  case  of  syphilis,  and  a  trust  in  tlu-  Wasserinann  test,  as 
a  j^uide  to  eure  vvhieh  we  eonfess  we  do  not  altoijether  share.  For  a  primary  ease  in  an  adult  male 
the  treatment  is  ()•(»,  0-9,  0-9,  ()-9  <;rm.  '914'  at  weekly  intervals,  atid  eij^ht  weekly  injeetions  of 
mercury  (or  two  montlis'  jjills),  after  wliieh  no  further  treatment  is  jjiven  unless  the  VV'assermami 
reaction  becomes  positive.  A  secondary  ease  receives  the  same  initial  course,  and  this  is  repeated 
after  two  months,  when  treatment  is  suspended,  unless  two  months  later  or  on  a  subsequent  test 
the  blood  reaction  is  found  to  be  positive. 

If  we  could  only  know  how  nuich  injury  to  the  parasite  of  syphilis  was  indicated  by  a  negative 
Wasscrmann  reaction,  we  should  be  saved  much  uncertainty  of  thoufjht  rcf^ardinj^  the  j)rogress  of 
our  jiaticnts.  Our  positive  knowledj^c,  however,  is  that  many  cases  relapse  from  negative  to 
positive  many  months  after  treatment  has  been  stopped  :  we  often  discover  the  positive  reaction 
oidy  when  the  ])atient  retiuns  with  clinical  symptoms,  having  defaulted  from  the  clinic  in  the 
meantime,  and  in  such  cases  we  may  have  the  opportunity  of  learning  that  our  patient,  whose 
Wasscrmann  reaction  was  negative  the  last  time  we  saw  him,  has  defeated  the  aim  of  the  V.D. 
scheme  by  adding  at  least  one  other  to  the  syphilitic  population.  Such  experiences  as  these  make 
us  wish  that — since  we  cannot  keep  our  patients  from  sexual  intercourse  by  force,  or  compel  them  to 
attend  at  regular  intervals,  or  get  out  of  their  heads  that  negative  blood  means  cin-e  (particularly 
if  we  show  oiu-selves  to  be  so  greatly  guided  by  it) — those  who  treat  syj)hilis  would  make  a  little 
more  sure  of  eradicating  the  disease  before  stopping  treatment,  even  if  a  few  were  over-treated 
in  the  process. 

The  section  on  gonorrluea  in  the  male  is  written  by  the  editor,  with  a  chapter  on  the  urethro- 
scope by  Mr.  Wyndham  Powell.  Both  articles  are  thoroughly  practical  and,  if  the  lessons  which 
they  convey  are  well  learnt,  we  can  hope  to  see  less  of  the  transmission  of  gonorrha-a  to  innocent 
[)artners,  for  which  many  practitioners  cannot  be  held  altogether  blameless.  The  general  public 
will  continue  to  regard  lightly  and  to  transmit  the  disease  until  the  medical  profession,  im|)ressed 
itself  by  such  teaching  as  Dr.  Clarkson's  and  Mr.  Powell's,  tells  it  with  one  voice  that  cure  is  a 
diflicult  matter  to  determine  and  that  sexual  intercourse  before  cure  is  a  social  crime. 

The  reader  of  many  works  on  gonorrhoni  may  l)e  confused  by  the  difference  in  practice  f)f 
various  clinics  in  regard  to  irrigation.  In  one  book  he  reads  that  weak  solutions  should  be  used, 
and  in  this  work  he  is  advised  to  employ  concentrations  which  the  first  book  told  him  were  too 
strong.  One  author  tells  him  to  employ  posterior  irrigation  as  soon  as  he  can  persuade  the  sphincter 
to  open  ;  this  work  gives  him  the  impression  that  posterior  irrigation  is  no  light  matter,  and 
not  to  be  undertaken  without  clear  indications.  We  think  that,  in  regard  to  the  last-mentioned 
divergence  of  opinion,  a  reconciliation  might  be  found  in  the  first,  viz.,  the  concentration  of  the 
solution,  since  it  is  probable  that  irrigation  with  a  strong  solution  really  is  a  serious  matter. 

Dr.  M.  Rawlins'  article  on  gonorrhrea  in  women  contains  many  valuable  hints  on  a  subject 
which  is  much  neglected.  Some  remarks  on  tests  of  cure  would  be  useful  in  a  future  edition.  Mr. 
Roxburgh  deals  with  gonococcal  eye  infections,  and  Dr.  Panton  with  the  bacteriology  of  V.D. 

The  section  on  the  sociological  and  administrative  side  of  venereal  diseases  contains  a  large 
amount  of  useful  information  not  easily  to  be  found  elsewhere.  It  includes  an  exposition  of 
the  two  opposing  views  on  the  question  of  prophylaxis  by  disinfection,  and  some  remarks  on  the 
principles  which  the  editor  thinks  should  govern  the  general  management  of  the  V.D.  problem. 

There  are  five  appendices — on  the  organization  of  V.D.  clinics,  syphilis  and  gonorrhoa 
sections  ;  a  specimen  leaflet  in  relation  to  immediate  self-disinfection  ;  on  the  making  of  dilutiotis 
from  concentrated  solutions  ;    on  the  restriction  of  '  prostitution '  ;    and  a  general  bibliography. 

Altogether,  the  editor  and  his  colleagues  are  to  be  congratulated  on  having  produced  in  such 
convenient  compass  a  work  which  is  full  of  practical  information. 

A  Pocket  Surgery.  J}y  Duncan  Fitzvvilhams,  C'.M.G.,  F.R.C'.S.  (Kd.),  Surgeon  in  Charge  of 
Out-patients,  and  Lecturer  in  Clinical  and  Operative  Surgery,  St.  Alary's  Ilospital,  London. 
Crown  8vo.     Pj).  ;}48.     1921.     London  :    Edward  Arnold  &  Co.     ]0s.  «d.  net. 

Tins  is  an  attempt  to  confine  within  a  very  small  compass  the  whole  range  of  examination  surgery. 
In  this  endeavour  the  author  has  been  very  successful.  Every  essential  of  surgery  is  sununarized 
briefly  and  accurately,  and,  j)rovided  that  a  student  has  read  a  larger  book  carefidly  and  done  his 
clinical  work  well,  this  pocket  book  should  be  of  great  use  to  him  as  "  a  key  to  th«'  cupboard  "  in 
his  brain. 

Handbook  for  the  Iiimbless.  Edited  by  G.  IIowson,  formerly  Othcer  in  t  hargi'  of  the 
Curative  Workshops,  Special  Surgical  Hospital.  .Shepherd's  Rush.  With  a  Foreword  by  John 
Galswouthv.  I'p.  22.>.  1921.  Publishetl  by  the  Disabled  Society.  IH,  Grosvenor  Square, 
London,  W.     Is.  net. 

This  little  book,  in  the  production  of  which  a  number  of  writei"s  have  shared,  is  intended  as  a  guide 
both  to  limbless  patients  and  to  the  medical  men  who  have  charge  of  them.  In  addition  to  short 
descriptions  of  various  patterns  of  artificial  arms  and  legs,  it  gives  sound  advice  and  suggestions  in 
regard  to  physical  training,  occupations,  and  recreations  suitable  for  men  who  have  lost  one  or  more 
limbs.  It  concludes  with  short,  references  to  organizations  which  are  prepared  to  Iielp  the  limbless  in 
various  ways.     It  ought  to  be  of  great  service  to  disabled  men  and  those  responsible  for  their  care. 
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The  Medical  Record  (New  N'ork) — "  The  \olume  m:iy  be  ch.aractenzed  as  a  clear,  practical  exposition  of  ihe  latest  knowledge  of  t lie 
infectious   fevers." 

Lunacy  Practice.  A  Practical  Guide  for  the  Certification  and  Detention  of  Persons  of  Ur\sound 
Mind.     By  William  H.  Gattie,  of  Grays  Inn,  Barrister-at-Law. 

Second  Edition.         Price  2/6  net.        Postage  6d. 
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THIRD    EVGLISH    EDITIOV    NOW    RF.ADY. 

Clinical  Surgical  Diagnosis 

For   Students  and   Practitioners. 

By    F.   de   QUERVAIN,   Professor  of  Surgery  and   Director  of  the  SiUKMcal   Clinic  ai   ila- 
University  of  Basle.      Translated  from  the  seventh  edition  by  J.  SNOWMAN,  M.D.,  M.R.C.P. 

With  731  Illustrations  and  7  Plates.     Royal  8vo.     Cloth.     Pp.   xvi-i-91G.     50/- net.     Postage  inland,  1/6. 
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TUMOURS:  Innocent  and  Malignant 

THEIR  CLINICAL  CHARACTERS  AND   APPROPRIATE   TREATMENT 

By  Sir  JOHN   BLAND-SUTTON.  LL.D.,  F.R.C.S. 

This  medical  classic  has  been  revised  throughout  to  record  the  advances  that  have  been  made  in  the  know- 
ledge of  tumours  since  1917,  when  the  Sixth  Edition  was  published.  In  particular,  it  describes  the  liability  c! 
the  surface  of  the  alimentary  canal  to  warts,  abrasions,  and  chronic  ulcers,  and  shows  how  these  lesions  ma\ 
become  the  starting-points  of  cancer.  It  also  deals  with  the  influence  of  the  ductless  glands  on  such  condition-^ 
as  multiple  exostoses,  chondromas,  neuromas,  and  uterine  fibroids,  and  also  on  giantism  and  acromegaly. 

The  new  matter  is  illustrated  by  many  new  wood  engravings. 

806  pp.,  demy  8vo.  With  383  Engravings.  SOs.  net. 
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Cardiac  Arrhythmia  and  the  Neocardiology 

By   ALFRED  WEBSTER,    M.D. 

This  is  a  Monograph  on  Arrhythmia,  illustrating,  by  means  of  a  series  of  sphygmographic 

records,  xarious  and   \ar\in!.;"  phases  in   the  life-history  of  rases. 

Subscription  terms  (payable  In  advance)  2l8. ;    carriage  Is.  extra. 

Order  of  your   P)Ookseller,  or  direct  from  the   I'ublishers, 

WATTS     &    CO.,    John8on»8    Court,     Fleet    Street,     E.C.4. 


JUST  PUBLISHED.     SECOND  EDITION.     Fully  Revised  and  largely  re-written.     Large  Svo.     440  Pages. 
With  295  illustrations,  many  of  which  are  new  and  some  in  colour.     30s.  net.     Postage  1/-. 

ON  MODERN  METHODS  OF 

TREATING  FRACTURES 

By  ERNEST  W.  HEY  GROVES,  M.S.,  M.D.,  B.Sc,  F.R.C.S. 

Lecturer  on  Surgery,  University  of  Bristol ;    Surgeon  to  the  Bristol  General  Hospital  ;    Surgical  Director  of 
the  Ministry  of  Pensions  Hospital,  Bath  ;    Examiner  in  Surgery,   University  of  London. 

The  five  years  which  have  elapsed  since  the  publication  of  the  first  edition  have  been  rich 
in  experience  relating  to  the  treatment  of  fractures.  The  present  edition  has  been  largely  re- 
written and  the  majority  of  the  illustrations  are  new.  The  whole  subject  of  bone  grafting  for 
fractures  is  introduced  afresh,  embodying  the  Jacksonian  lecture  on  this  topic;  and  an  attempt 
has  been  made  to  present  all  good  modern  methods  of  treatment,  and  not  merely  those  used  by 
the  author,  so  that  the  book  may  serve  as  one  of  reference. 


"  For  the  new  edition  the  text  has  to  a  great  extent  been  re-written.  The  bulk  of  the  book  has  thereby 
been  greatly  increased,  but  its  value  has  also  been  increased.  .  .  .  Since  the  first  edition  appeared,  experi- 
ence of  the  treatment  of  fractures  .  .  .  has  grown  greatly.  .  .  .  The  book  is  excellently  illu.strated  with 
diagrams  and  reproductions  of  skiagrams.  It  should  prove  of  great  interest  as  a  scientific  and  up-to-date 
treatise  on  the  subject."- — British  Medical  Journal. 

"  Among  the  virtues  of  the  book,  particular  attention  must  be  drawn  to  its  conciseness.  This  has  not 
been  attained  at  the  expense  of  completeness  of  treatment.  It  evidently  results  from  clear,  vivid  thought, 
from  good  arrangement  of  material,  and  from  a  desire  to  say  what  has  to  be  said,  clearly  and  briefly." — 
British  Journal  of  Surgery. 

"  In  every  way  an  able  exposition  based  on  fir-st-hand  observation,  and  it  stands  to-day  as  a  real  modern 
presentment  of  bone  surgery." — Practitioner. 

Bristol:    JOHN    WRIGHT   &    SONS    LTD. 

London:     SIMPKIN,    MARSHALL,    HAMILTON,   KENT    &    CO.    LTD. 

Large  8vo.     Cloth.  With  13  Diagrams,  some  coloured.  21/-  net.     Postage  9d. 

THE    SPLEEN 

AND    SOME    OF    ITS    DISEASES 

The    Bradshaw    Lecture 
of  the    Royal    College    of   Surgeons    of   England    for    1920, 

with  much  additional  matter. 
By    Sir    BERKELEY    G.    A.     MOYNIHAN,     K.C.M.G.,    C.B. 

Surgeon  Leeds  CiOicml  Iiifii-inary ;    Pm/essor  Clinical  Suigety,   Vnivctsity  of  Leeds. 

From    the    Preface. 

"  Tlie  surgery  of  the  spleen  has  hitherto  enjoyed  only  a  very  restricted  field.  The  removal  of  the 
enlarged  or  injured  organ,  or  of  the  normal  organ  whose  pedicle  has  twisted,  or  the  opening  of  abscesses  or 
cysts  within  the  spleen  has  been  all  that  it  was  possible  to  do.  But  in  recent  years  the  part  played  by  the 
spleen  in  many  other  diseases  has  gradually  been  recognised,  and  an  extension  of  surgical  treatment  to  cases 
of  cirrhosis  of  the  liver,  pernicious  anaemia,  hajmolytic  jaundice,  etc.,  has  taken  place. 

We  can  no  longer  consider  diseases  which  affect  one  abdominal  organ  as  being  restricted  to  that  organ. 
In  the  provocation  and  in  the  development  of  the  morbid  affections  of  any  of  these  viscera,  many  of  them 
may  take  a  share.  The  spleen,  which  has  been  little  regarded  in  this  connection,  may  now  justly  claim  a 
measure  of  attention." 


"An  admirable  summary  of  modern  ideas  on  a  subject  of  increasing  importance,  and  it  will  find  a  place  on  the  book- 
shelf of  medical  men  interested  in  diseases  of  the  spleen  from  the  medical  and  pathological,  as  well  as  the  surgical, 
standpoint." — LANCET.  
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RECE    TLY  PUBLISHED. 
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THE    NEW    PHYSIOLOGY 

IN     SURGICAL     AND     GENERAL     PRACTICE 

By  A.  RENDLE  SHORT,  M.D.,   B.S.,   B.Sc.Lond.,  F.R.C.S.Eng. 

Lecturer  on  Physiology,   University  of  Bristol :    Examiner  in  Physiology 
Senior  Ass.s  ant  Surge )n,    Bristol  Roya'    Infirmary. 
^~^     "  The  author  is  to  be  congratulated  upon  the  skill  and  completeness  with  which  he  givci  u.  scientific 
presentment  of  his  subjects  in  terms  easily  comprehensible.     The  book  may  be  cordially  recommended  to  all 
readers  wishing  to  keep  abreast  of  recent  progress  in  physiology." — British  Medical  Journal. 
"  Is  of  more  than  ordinary  value." — New  York  Medical  Record. 

"  Indispensable  to  the  practitioner  who  wishes  to  keep  himself  versed  in  the  rapidly  augmenting  area  ot 
physiological  knowledge  ready  to  be  applied  in  medicine." — Lancet. 
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a  THE     DRIER     A     WOUND     IS     KEPT     THE     QUICKER     IT     HEALS.  ® 


SUBITINE  keeps  a  wound  botli  dry  and  warm,  promotes  fic«„  ..i^^...,ii  gcj 
of  pus  from  septic  areas,  and  accelerates  formation  of  healthy  granulations. 
Indicated  in  Chronic  Ulcers  of  the  Leg,  Infected  Wounds,  Inflamed  Tissue, 
Carbuncles.  SUBITINE  exerts  no  toxic  or,  irritant  action,  and  dressing 
material  does  not  adhere  to  the  wountl. 


a      CHAS.  ZIMMERMANN  &  CO.  (Chemicals)  LTD.,  9-10,  ST.  MARY-AT-HILL,  LONDON,  E.C.3.      B 
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To  Surgeons  and  the  Medical  Profession. 


You  are  invited  to  write  for  illustrated  booklet  describing 
our  Natureform   Boots,  Shoes,  and   Hosiery. 

They  are  built  on  orthopaedic  lasts,  and  on  the  prin- 
ciple of  the  straight  inner  line  from  heel  to  toe. 

We  are  the  sole  manufacturers,  and  have  supplied  this 
type  for  over  30  years. 

In   all  sizes  for  Adults  and  Children. 

HOLDEN  BROS.,  ^'  ""'•Tondon  "ri!'  ^'""' 


was  FIRST  INTRODUCID  by  iis  for  l)luj.'t;iii<i:  woiiiuls  and 
cavities,  in  Surf.ric-al  ()]jorations.  Being  beautifully  soft 
and  having  a  woven  edge,  it  is  particularly  suitable  for 
this  ])iirpo.se.  It  is  sup])lied  in  bottles  and  boxes  con- 
taining 12  yards,  and  may  be  had  in  various  widths-',  Plain 
or  .Ah>(licatod  witli  any  Antiseptic. 

Pi  Ills  on  af'pticat'oit  ti^  Hcpt.  A. 

THE   GALEN  MANFG.  CO.  LTD.,  Wilson  Street,  New  Cross,  LONDON,  S.E.14. 
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MECHANICAL  TREATMENT 
OF    FRACTURES 

made  easy  bv  the  use  of 

THE  MORISON 
R.I.E.  BEDFRAME 

(Patciitea)   SIMPLE.   HANDY.   RELIABLE. 

The  new  tubular  portable  Balkan,  at  a 
moderate  cost,  scientifically  constructed  and 
suitable  for  use  with  any  hospital  bed. 
Adopted  by,  and  used  with  the  greatest  success 
in,  the  Edinburgh  Royal  Infirmary  and  other 
Hospitals  in  the  U.K.  and  the  U.S.A. 

Patent  Universal  Pulleys  aqtl  ln]proved  Fracture 
Requisites. 


ROBERT   MORISON, 

Method  of  treating  fracture  of  femur  on  a  Thomas  Splint  witli  a     2     Lauriston    Terrace     EDINBURGH. 
Knee  h'lexion  Appliance.     One  of  the  popular  postures  practised 

T.,  T-,     Tr-Ti  iLLISTRATrD   PAMPHLET  AND  LATENT  REDUCED 

on    a    MORISON    R.I.E.    BeDFRAME.  Pjuce  list  ox  request. 
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SURGEONS'  MIDW.FERY  CASE 

Furthor  Reduced  f  rices. 

With   Separate    Compartment   for   Sterilizer. 

Neat   and   coiiiptct.   shape,     kasily    stuws    away    under   scat. 

Black  or  Brown  Cowhide,  lined  with  washable  leather, 
and  with  removable  washable  drill  lining. 

Sizel7x5x9|.        £3     5     0 

With  best  nickel-plated  stamped   out  seamless   16-in. 
Sterilizer  (with  Lamp  and  Tray)  ...  ...     £5     6     0 

I-itted complete  with  Sterilizer,  Forceps,  etc.    £7   18     6 
Ditto,  with  Neville's  Axis  Traction  Forceps    £8  18     6 

r.AKGIC      VaKIKIV     Ol'     Sri^CiliONS'      B.AGS 

ALWAYS  IN   Stock. 
inUTl'.     hOR     CAT4I.0GUE     SENT    POST    FREE. 


BAILEY'S    RECORD    SYRINGES 

Supplied  with  ECCENTRIC  NOZZLE  if  desired. 

Finest  Quality  Only.     Each  Complete  with  2  Steel  Needles. 


10  mininT^  or  1  r.c. 

2  c.c 

5  c.r. 

10c. c 

20C.C 


5  -  each  SPARE    NEEDLES. 

6/6     ,.  Best    British   Make. 

9/6      ,.  Steel  Hypo.        ...        8d.  each 

13-     ,.  ,,           ,,            ...        7/-  d(iz. 

16/6     ,,  ,,       Exploring           1/3  each 


Surgical  Instruments  and  Appliances 
Hospital  and  Invalid  Furniture 


38,    OXFORD    STREET, 
2,  RATHBONE    PLACE, 


LONDON,  W.I. 


TelefSrams  :   "Bayleaf.    London." 


Telephone  :  MU    EUM  i48J. 


LONDON    1913 

COCAINE-FREE    Local   Anaeslhelic 


ds^c^ 


ORK.INAL  MAKl£. 


Novoc.tIh  seems  to  be  the  local  anaesthe- 
tic of  choice.  It.s  sli^lu  toxicity  permits 
of  the  inieclion  ot  lar^e  tloses  wilhout 
ilai'Uer,  i^iul  the  cairyinU  out  of  compli- 
cated operations  which  were  perfornieil 
with  difficulty  or  not  at  all  with  cocaine. 
ThoiiKh  having  marketl  anjeslhetic 
power,  it  is  neither  irrilatint!  nor  does  it 
liave  any  dilatinU  effect  upon  the  blood- 
vessels."—/>'«««  ,f    "  l.oc'it    Atuesthcsia." 


I.iteiixtHti-  on  rti;iic>f. 


THE  SACCHARIN   CORPORATION  U? 

Pharmaceuricol    Department. 
36,37.  QIJEEN  STREET,  CHEAPSIDE,  LONDON,  E.C.4. 


WAR  OFFICE. 
INDIA  OFFICE. 
CROWN  AGENTS 
for  the  COLONIES. 


Contractors    to 
CANADIAN    GOVEHNMENT 
FRENCH    GOVERNMENT 
BELGIAN    GOVERNMENT. 
ITAUAN    GOVERNMENT. 
ETC  ,^  ETC. 


BRITISH    REJ 
CROSS  SOCIETY 
FRENC-l    RED 
CROSS   SOCIETY 
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PLATE 

As  supplied  to  the  Admiralty  and  War 
Office     and     leading     Radiographers. 

X-KAV  BOOKLET  FREE  OX  API'LICATIOX. 
ELLIOTT  A  SONS.  Ltd..  Bmrnmt,  Hmrta. 

TiTlM  E  E       T  R  U  S  S  E  S 

for  Dislocated  Internal    - 
External  Semilunar  Carti- 

Inirpt;      •    -     i      :  Il:.-;ioca- 


ciiiulciein-e 
only     with 

.'^t.Vir     uin.  ■ 


or  rv  .-J    lOS. 

HAWKSLEY    Sc    SONS 

351,  OXFORD    STREET,   LONDON,  W.l. 

Telephone— 1182  Maytair. 


XIV 


THE 

"PREMIER" 

DURALUMIN  LEG 

With    Adjustable 

Hygienic 

Stump   Socket. 


NOTHING    TO   PERISH  ! 
NOTHING    TO    BREAK  ! 


It    is    the 

STRONGEST, 
LIGHTEST, 

and 
CHEAPEST 
RELIABLE 

ALL  -  METAL     LEG 
MADE. 


Weight    4A    lbs. 


The  RENNEY  LIMB  Co.  Ltd., 

45,  Bedford  Row,  Holborn,  LONDON,  W.C.I, 

Teletdams:  "  Ennkvi.imiisk,  Hold  London.'    Telephones 


ICIIAN(  KKY  77 JO 

I  Holborn  47-1(1 


Surgical  Instruments 

IN    FIRTH'S   STAINLESS 
AND    RUSTLESS  STEEL. 


Illustrated    List   of  the  Instruments 
we  make  in  the  above  Metal   w  ill  be  sent 


Ml   application. 


J.  GARDNER  &  SON, 

Surgical  Instrument  Manufacturers 
to   Edinburgh   Royal  Infirmary,  etc. 

32,  FORREST  RD.,  EDINBURGH. 

Works:  CANOLEMAKER  ROW,  EDINBURGH. 
Tele».'rams  .  "Forceps,  Fdi'idU'Mh."  Telephone:  No.  747. 

FOR    LONDON    MADE 

SURGICAL 
INSTRUMENTS 


.4^^ 


OF    QUALITY 

Wkitk  to 


A.  CHARLES  KING, 

63,  RONALDS  ROAD, 
LONDON,  N.  5. 

Tt;lepiione  .•  North  947. 


r 


If    you    have    a    difficult    case    of    Hernia- 


Send  your  Patient  to  be  properly 
fitted  with  a  Patent 

Ball  -  and  -  Pocket 


Truss- 


I  or  Tired  Feet 

please  j>rescribe  our 

Spiral    Spring 
Instep    Supports. 

Woiulerfiil    Results 


SALMON    ODY    Ltd., 

m       7,    NEW    OXFORD    STREET,    LONDON,    W.C.I.  Not    Obtainable    Elsewhere 


SPECIALITIES  IN  SURGICAL  DRESSINGS. 


ANTISEPTIC  DRESSINGS. 

BANDAGES. 

COTTON  WOOL. 

CELLULOSE  WADDING. 


"GAMGEE  TISSUE." 

GAUZES. 

LINT. 

ROBINSON'S  DRESSING. 


Manufactured   by    ROBINSON    &    SONS,    Limited, 

COTTON    SPINNERS,     WEAVERS,    AND    BLEACHERS, 
WHEAT  BRIDGE  MILLS,  CHESTERFIELD,  and    168,  Old  St.,  LONDON,  E.C.I, 
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I  THE     PERFECTION     OF     SIMPLICITY.  | 

Mc.  CLEAN'S  I 

;S  LIMBS-DURALUMIN  I 


\jU^  liave  perfected  an  ALL-METAL  ARTIFICIAL  LEG.  The  Material  of 
*  *  which  these  Limbs  are  made  is  as  hj^ht  as  Aluminium,  but  has  the 
strength  of  Steel.  Limb^  made  of  this  material  are  i)ractically  indestructible, 
and  will  stand  np  to  wear  and  tear  in  any  climate.  The  Metal  does  not  rust, 
I  lid  will  not  tarnish;    it  is  impervious  even  to  sea-water. 


These  productions  attain  the  highest  point  of  perfection  in  thi^  ail  of 
Ijimb-making.  The  Bucket  is  perforated  all  over,  to  ensure  coolness  and 
comfort    in    wear. 

One  of  the  very  special  features  in  our  system  of  making  these  Limbs. 
is  that  we  do  not  weld  or  solder  the  iNIetal.  The  Limb  is  made  by  a  i)rocess 
of  most  skilful  Hand-hollowing  by  Hammering,  thus  the  Metal  is  still  further 
improved  upon  its  original  condition.  The  process  of  Hollowing  on  Sand-l^ags 
has  the  effect  of  making  the  Metal  extremely  comi)act  and  resilient. 

The  actual  Foot,  being  naturally  at  the  extreme  end  of  tlie  Leg,  where 
Lightness  is  Vital,  weighs  Three  ounces.  The  weight  of  the  whole  Leg  is 
approximately  Thirty-two  ounces,  and  is  of  enormous  strength.  It  will  carry 
a  ])eison  of  any  weight,  and  will  last  almost  a  life-time. 


SOLE    AND    ACTUAL    MAKERS- 


A.  E.  Mc.  CLEAN,  37,  Aldwych,  LONDON,  | 

S  PHONE        GERRARD    7664.  W.C.2.  = 

niimiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


ACTUAL   SIZE 


46 


MERSUTURES 


INTESTINAL  WORK 


ARE    MERSON'S    WELL-KNOAVN    STERILE     lOD-ASEPTIC     LIGATURES 
Fitted  with  Fletcher's  NEW  EYELESS  NEEDLE  ^Prov.  Pat.  24347  21). 

"MERSUTURES"  Fitted  with  New  I-IYFiLKSS  Needle— offer  an  important  improvement,  inasmuch 

as  the  Needle  is  in  a  finer  size  than  any  hitherto  used  in  a  continuous  Needle  and  Ligature 

combination. 
DOUBLE  NEEDLE.     Each  Tube  contains  2  Needles  widi  2x28'  Sutures  complete.     Pi  ice  per  c»r  ton 

of  3  tubes  7  '6  net. 
SINGLE  NEEDLE.     Each  Tube  contains  1  Needle  with   1  x  J8'  Suture  complete.      Price    per  carton 

of  3  tubes  4  /6  net. 

OBTAINABLE  THROUGH  THE  LEADING  SURGICAL  INSTRUMENT  HOUSES. 


MANUFACTURED    ONLY    BY 

G.     F.    MERSON,     Limited,     EDINBURGH. 

aaBHBBBBBBBBBBBBBBBBEBBBBBBBBBBBBEEBBEBBBBBBEEEBEBBl-L!?  • 
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3JottrtiaI  of  ^urgcri) 


(Volume  IX  now  complete.) 


CASES  FOR  BINDING 

can  be  supplied,  at  4/-  net;  or 
the  Volume  will  be  bound  in 
Case  on  receipt  of  the  four 
numbers,  for  7/6  net,  and  re- 
turned post  free. 

The  following 

BACK  NUMBERS 

are  required  for  completing 
volumes  : 


Vol.      I  No.      2 

Vol.     II  No.      7 

Vol.  IV  No.  16 


Vol.       V  No.  19 

Vol.    VII  No.  27 

Vol.  VIII  No.  29 


Full  price  will  be  given  for  any 
of  the  above  Numbers  returned  in 
good  condition  to  the  Publishers. 


John  Wright  &  Sons  Ltd.,  Bristol. 
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"VICKERS' 
DURALUMIN 


>> 


AN  ALLOY  OF  ALUMINIUM  WITH   THE  STRENGTH  AND  HARDNESS 
OF  MILD  STEEL.  BUT  HAVING  ONLY   ONE  THIRD   OF   ITS  WEIGHT. 


^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiH 


I  LIGHT    AS    ALUMINIUM.                                     STRONG    AS    STEEL.  | 

I  For    Surgical    and    Orthopaedic    Appliances,   Hospital    Furniture    and   Fittings.  j 

I  Transparent  to  Rbntgen  Rays.  j 

I  Extract  from  an  Article  on  the  Uses  of  "VICKERS'  DURALUMIN"  | 

I  by  Mr.  MUIRHEAD  LITTLE,  F.R.C.S.,  j 

I  in  THE  BRITISH  MEDICAL  JOURNAL,  February  3rd,   1912.  | 

=  "  Among  those  appliances  which  have  been  tested  by  actual  and  often  rough  = 

E  wear,  and  of  which  specimens  are  now  shown,  are  Thomas's  hip  and  knee  = 

=  splints,  double  Thomas's  splint  for  Pott's  disease,  spinal  supports,  walking  5 

E  instruments  for  paralysis  and  for  severe  flat-foot  and  flat-foot  plates.     It  will  E 

E  be  noticed  how  light  they  all  are.     One  of  these  plates  which   I  now  show  = 

E  has  been  in  use  for  some  months  during  last  summer  and  was  necessarily  = 

E  exposed  to  a  great  deal  of  perspiration,  yet,  as  is  seen,  the  surface  is  not  in  E 

=  the  least  cormded   .   .   .  Their  cost  is  the  same  as  that  of  steel  instruments  E 

E  of  the  same  quality  .   .  .   '  Vickeks'  Duralumin  '  might  very  well  replace  E 

E  wood  for  many  splints,  especially  in  countries  where  white  ants  are  found.  E 

E  It  is  easily   shaped,   and  it    has  the  advantage  over  wood   that   it  can  be  E 

E  sterilized  by  boiling  without  injury."  E 

finiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinn 


VICKERS    LIMITED, 

VICKERS    HOUSE,    BROADWAY,    LONDON,   S.W.I. 

Manufacturers  :   Messrs.  JAMES  BOOTH  &  CO.  (1915)  LTD.. 
ARGYLL  STREET,  NECHELLS,  BIRMINGHAM. 

DEPOTS: 

MANCHESTER:  Miilgvte  Buildings,  Long   Millg.\te.  BIRMIXGH.\.M  •  Vickers  House,  Lovkoat  Strkbt. 

NEWCASTLE :   Commerci.\l  U.vijn  Buildings.  GLA.>-G0\V  :  Yickkks  House,  247,  West  Gbobob  MTREjrr. 

Pilgrim  Street.  BEI  FAST  •  -l^a.  .\rthuk  .>.trket 

BRISTOL :  55.  PARK  Street.  LEEDS  :  Greek  Street  Chambers.  Park  Row 
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CHIRON   HOUSE, 

59   &   61, 

New  Cavendish   St. 
LONDON,  W.l. 


Telephone  :     Mayfair   6320. 


'I'eleuranis  :    '"  Trenhine,  Wesdo,   London 


A    TONSIL    HAEMORRHAGE    CLAMP. 

{Wide  British  Medical  Jomiuil .  September  24,  1921.) 
Designed  by  Courtknay  Yohke,  F.R.C.S. 
Aurist  and  Laryngologist  to  the 
Stanley    Hospital,   Liverpool. 

The  clamp  presents  the  following 
features:  (1)  Lightness;  the  weight  is  just 
over  one  ounce,  and  consequently  when  in 
use  causes  no  dragging  pain.  ( 2)  The  inner 
blade  terminates  in  a  small  disc,  roughened 
on  the  inner  surface  and  intended  to  serve 
as  a  wool  carrier.  (3)  The  outer  blade  ends 
in  an  elongated  plate,  whicii  makes  counter- 
pressure  behind  the  angle  of  the  jaw.  This 
plate  is  pivoted  at  its  centre,  so  that  it  can 
be  adjusted  for  use  on  either  side. 

TENDON    TUNNELLING    FORCEPS. 

Devised  by  V.  Wilson  Sitart,  M.Cli.  Aberd. 


lixtract  from  the  Lancet,  December  24,  1921. 

The  forceps  shown  in  the  accompanying  iUustration  have  been  designed  for  tlie  purpose  of  making  subcu- 
taneous tunnels  and  pulHng  tendons  tlirough  them  in  the  operation  of  tendon  transplantation,  the  idea  ijeing  to 
have  an  instrument  so  flattened  and  tapered  as  to  pass  easily  tlirough  the  subcutaneous  tissues  and,  at  the  same 
time,  act  as  a  forceps. 

NEW    INSTRUMENTS    FOR    PERORAL    ENDOSCOPY. 

Direct  vision   Electroscopes  and   Endoscopic  Tubes  with   Interchangeable  Proximal  and   Distal  Ligliting. 
Designed  by  linviN  Moore,  M.B.,  C-M.  Edin.,  Surgeon  to  the  Throat  Hospital,  Golden  Cross. 


Forceps  for  removing  foreign  bodies  from  the  Oesophagus  and  Air  Passages. 


Full  Particulars  of  above  New  Introductions  from 

MAYER  &  PHELPS,  Chiron  House,   New  Cavendish  St.,  LONDON,  W.  1 
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ECONOMY ! 


Liquid  Surgical  Soap 

COMBINED  CLEANSING  and  STERILIZING  AGENT 

TfiG  Careful  Surgeon's  'Vade  IVlecum.' 


Extensive    employment    attests    its 
value  in 

SURGERY, 

OBSTETRICS, 

DERMATOLOGY, 

and 

GENERAL 
MEDICAL 
PRACTICE. 


Sold  by  principal  Pharmacists  and   Instrument  Houses  in  bottles  at  2/ -  and  3/9.  and  in  small 
nickel-plated  screw-cap  metal  flasks  for  carrying  at  2/6. 

Samples  and  Literature  free  on  request  from 

HAROLD  E.  MATTHEWS  &  CO., 

CLIFTON,    BRISTOL. 
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The  men  who  know,  simpHfy 
their  radiographic  work  and 
ensure  a  larger  percentage  of 
technically  good  results  by  using 


Eastman 
Dupli-Tized 
X-Ray  Film 

Kodak  Ltd.  iX-Ray  Dept.),  Kingsway,  London,  W  C,  2 
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newton  &  wright's 
Macalaster-Wiggin  Tubes 

Have  achieved  a  WORLD-WIDE  REPUTATION. 


WHOLESALE 


Made  throughout  and  exhausted  by  an  entirely  new  process  at 

NEWTON    WORKS,    471-473,   Hornsey    Road,    LONDON,   N.  19 

Showrooms  :      48,     WIGMORE     STREET,     V/.  1 

(c/o  Messrs  Allen   &  Hanburys  Ltd.) 

r 


Write  for  Catalogue  of  X-Ray  Tubes,  and  X-Ray  and  Electro-Medical  Apparatus. 


EXPORT 

Mm. 


i;i1iliillllllll!lll!ll!l!illllllll1llllilllllllllllllllllilillilllll!i  


\ 


RO 

1 

B65 

V.9 

Biological 
&  Medical 
Scn«k 


The  British  journal  of 
surgery 


>^ 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


